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©ottom im is by a largo mso^gia tlie meat valuable 
siagl® ©r©p grwa i» a^ 050® S%«t« ©f the eotmtry. It baa b«-
eima feacas* gr<8«test asaat a« ^11 as &m of bar sajor preblan. 
la tb® pp@€«etiaB of ©ottoa mm of tbe mjor diffical tlea tbat 
planters ba¥® tme€«i&t@rad is tbe d@strucitioii eau8#d by inseet 
fasts* 'Wm Kost daatrmotiTe of tbesa ia tb^ boll vaevil 1/ 
vbi&b baa omsad an a7«raga aoimal loaa of tmm ai^  oaa-balf 
aillictti dollart %t f«3*a plantar#* 'Mei® cotton floa hopper ^ 
ranka aaooM in dsst»otioi} ^v%wg tauaed an airaz^ga amraal 
loaa of S50 tboasMEid dollarSj wbile other ifiseota Ineludiag the 
eettoa bollwora thripa @otton laaf^orm, graaidioppera 
eto* lmr& eaaaied an aBnual loaa ^ &S0 thouaand dollars, fhia 
8«ri<ms daaage has glveis rise to a rigid prognm of emt6«iO* 
logioal reaearoh* 
Ibis diaaartation ia baaad on werk eoixiuetad by the author 
Qwmw a |»riod of years im aa effort to aid the ^eseaa planters 
to o€Hsbat these pests eoon i^Bieally. the inTestigaticms were 
«®Bduoted in the Iraaos liirer bottoas about 10 milea south of 
College Statia&y ^exaa, as a pro^eot of the Mviaiem of ®ato-
aology, IPeataa Agrisultuwtl Uqperiaent Station* Ihis river bot-
1, Anthgn^^ta granaia iBoh, | • 
2, Psallma 'aeiria^a |8e«tt# J 
S, geltothis obsoleta <Fab,J 
j^ i«'fel'iniella ' trlfiel (Fiteh.) 
1^0^ Is Tery o£ fre-qpasnt o^^pflows azid 
ranges from 6 'fc© 1® sd.l©a %m wMtJa alaag tfe» rl^ sp* S-ost of 
mm mm-mm i® plaa4s®<i to mm wmpi&tj of a fairly long stapld 
eottTO laai mXI ©xpsfSa^nis ir#r« eondneted in cotton fields 
•wM@ii mm fey th# planters in the tmnaal fflann^p. 
"fli#. .lioat plaits of' thw ©ottm flea hopper aire 
ls,©rs«iiist, Mimeg'iiit ;gamt&t& t#,. And. •goatweed, %oton eapita'-
tm iaf®stati©na m&mT in eotton only when t^»e plants. 
&m not aotiwly grewing and thiafefor® not attra.etiv© to the 
tas@-ets.®, Mmmmmlmtm blocs®, and'matmr® early in spring 
1^1.#. go®twe®<la- .€© not attain «oh, sise befcere 3^1y cs^ Augtast 
and -.fflatwr® in th® late fall* BiMm Mie horseiainta nature 
early;#, the hoppers are foreed to leare th«fi aiai seek other 
siiitatol® lioat plants mtil the goatiteeds h#:©o®6 attraetlire. 
©ottcm.i® ,gr<»ing rapi^ y at this tiias^ -and .serv«« as an ideal 
host... 
^e dispersal, i»restlgati'oas were ii^ tigated to d«ter3Brf.i». 
tlMi tine d»Erin.g the flea, hoppera trans.f©r fr«»® weedt to 
eottc«i and l,at@r frcia eottoa. to goatweeda togetijer with the. 
faetor# that infltieao# ^&e pop i^latioius in cotton and the dis-
%anee the i»e©t® trawl In transferring from weede to cottcm. 
I&e latter is • i^ ortmt in order to dtteraine the eeonomie 
0o%t^ Flea 
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pluatftps, m&lnlj hmmamm thm sp©tt#a iBfestationa that oeettr 
aad the tifftcoltj im deeidiiig tlse tiJi® t© aak© ©ppli-
eatiims @f p©i«©® ia ©r^r t© get tli® feest ©©Bti»©l. tntoimm-
tion r«gaiNii»g tk« p©fttl«ti©ii sad di«f«3*a®J. of aoths, 
wtth the fastors effeetlBg these w«a deemed eeeen* 
tial £m A ©leer misie^psteMiJi^  ©f the ppotole® of e«wiil»tiBg this 
iaseet, 
Slme e<»B«petal ©aieinoi erseaete hae at tises eee^sd « 
fmilmpe as a eei^ pol f«p hollwem, it is t^ ge&epal ©piBies 
i^ t a mmm toil® iaseetleiie is needled for ifee ecommical e<m-
tjfKal of this |>e»t. ^e pmppese ©f the eontrol tests emzuitiag 
fj?©iB this belief was three f®W—firsts t® fiat oat whether a 
©oatoimtlcaa ©f ealeiam arseaat® diXmted with liae would deei^ ase 
Wm. ©©iit:r©l| eeeeM,, t© fiad ©wt whethsf faris greea added t© 
©ftleiuB af seaate womld ii©iw»e the ©©atrol; aad «iird, t© de-
teraiae whether i^ lfmr added t© ealoiom arsenate wotild in any 
way affeet ^e ©iMstr©!, the latter ©cmhisation is reeoiSBesded 
t© he msed when infestations ©f flea hoppers with either bell-
worMS ©r weevils or hoth are :p»©seat at the sa®e- tljae. 
ftnHiii, .mmm 
Pljcnters whose e®ttim is loeated near places which serve 
as hihemation garters for the hell weevil often apply dust 
t© the eottc® near t© these placNSs early in the season with the 
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Qmlf iM mmpwLm.tl'velj r^ mmt jm^ ts kaT© @at<»iolL9gi8t8 
«oa®«f®®€ fc1a^ a»«iv«s w4^  tb« in|\3Ei?7 ©a e©tt©B eamaod by 
tliflfa* 3J«igl0©t la tM remit of th© irregalar 
®«@iir3roae® of thijs past and the ppMiifitloia ©f fairly nomal 
ylalda 1b aplt® ®f laj-BBfy toy tlirlpa, Saveral spaeiea of 
t^ lps l»ir® h9»m «©l]^ et«d ©a <»tton, twt «i« flower tlirlpa 
ia tlia rnmlj apaeias wkieM fa]i«ratas in la^ a^ ara i^ ffialaat to 
eama® lajmry, Jwaatigatitma oa ttertpa were imde t© datarsiBa 
tlja faetera whieli influemea tia#ip dlaferaal and |!>of«alatloii in 
©®ttom. It waa t&oiigMi mat a knowl#<lga of thaaa faetara voisiM 
1»® ®f l»iiaflt la formlating a p?<jgraffi to eo®bat tliia peat. 
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suggested that species of Orotoa mere Its n^at%z«l 
fset |il«ats« 4t this time th® Img w&n knoim t& oemr trm& 
to e<»BL8t &3»i fts f&p aoj^ th &s Xiimesota* Xm th» smtm 
R#i3tliar€ {44,4&) iMe wmrltrnm st&g«8 of tim Ib-
««®t, listed its liost plants aaad sialf^ tp a» aa «f-
lmwi#tl©t4« for ©ei^ rol* fhe ln$wtf to tli# cettoa 
l»lamt w&t €ea#i!»lfe«a &» lNa.toi eh»pftet®pls«4 -lay aa oxeosaiire 
blastini eynS 8&#diiiig of small aqizax^ dSy a i*«(lacti<m im tba 
of fraitin® hv&mlms, aa€ a tall whii^ lllBS @i»«ifth of 
tlMi ®aiii ate® cap au i®&r©«s®4 »«Batoop of •egetatiire fepanehos. 
3p®«lts of ^at®i»*a i^ } iawatlgations, oondmetod In 
so'atfe IN^ xas, tMt t^ ® iaseet migratod to cotton froa 
boFs««i»t aljoiit thm last ©f Ipopl 1 and tliat it algratod fro® 
eottoji to ggoton ©arly tn Mlj, 1fe« most offoetlv® auiteplal 
fonni fop eoat«>llij^  tlie p«#t was mlfmr. Hie atadlos alao 
iiKiieat©€ that tlas lijsoot was a possifel® *«ot0P of a Tlraa 
f&® diaoMer ®f ittie eottcm plamt oausod fey tfe® eot-
toa fl«a hopp«i»» as d®»«riMd ^ y lteat®i», oo^ iatad of th» 
tolastliag of th® wry s»all siiaarat, an abaoraal typ® of growtai, 
tls® ©xeotsiT® gr«wtli ©f Hi® »aia st@a, aM mralliaga op 1«-
sioaa on tb® st«as. 
la If27, Soli^ ard ®igg«st0d tbe poaaifetllty that 
wlaia wer® aa iaporfcaat faetor ia tte® dlaaemiaatioa of the 
p®gt early ia tiie soaaoa. la a later fjufelicatlcai, C47) th® 
theory waa w®ll exp€«u3d®d that th® yweoag ayapha whloh hateh 
* IS 
frm. of p i^rious- j^ sr SUP© seatt^ red 
f«r and wl#©: Sm pmtdXglmm. usaife j^^ s hj tti» pravailiiag stro.ng 
w§M&Mm a«»©*r©i'» t#®%s to- p?ot« tM» poimt yi©ld«wd oalir a»ga--
Mv« 1% m# a3^©- poteMjl out that tto®r« m&m a defi-
:mit® i»#lfitl©ii l»#tw«®o. Ife® tiBiii • of •ewar^oio# md t^ : 
«St®»t of lajiaf t«> ie@tt®a». ^#a olimtio emditlcaaa; dulay 
#ii@rf#no« of- ''iftoioh -ewftrg^e# oeoors i^ smally befo^rid 
©otto©, 1» .plaat»4, «d eottoa in pimtffd at an av<^a  ^date, 
eondltieaa# mm fa^Ofmbl# fo3? eatmaiv® ialoiT' to tltast cotton, 
#aiii®s C10) olss@r»®d tfaat earlf fall ralas mtileli p^oaot® 
growtt. of fall w9f®da are tmflmeatial la. <let#r®lnlijg tdn# 
of l®s#eta wlilcSi mmr-g0: foll^ in® spring. Spi^ ng 
•eaer.gesae# md .dlspsrsal w#r® fomuyia to- b© factors whieh in-
flia«ae#d -fe# pop^ latitm in eotton, 
Esfing »&d® a »ti:^ j of thm Isslons ^ icli F«-sult©d fro® 
ootton fl#a liopp#r p«Qicttii?@.® and eoneltidad ttoat tai# iaJtaiT-
s.#ld«» ®xt®ndi»d moiNi tliaa two^  milliia@t«r® froia tfe® point of 
til# pmctar®* taintei* (41) also eoneladad that imtorial in-
Jsoted intO'- eotton pl^ t^  by '^ la airid did not »pi»®ad far 
fro® til® point ©f injury, ^ id tfaat the distwtoance weai dia© to 
a bite near hj* Be believed as did Hiaater that the insect was 
a posjBsibl© 's^ eetor ©f a-plant disease* King aaid Coc^  {S4) em-
elmded, howirtrer, that tlie damage to ootto» earned bj tiiia in-
seot was da® to injeoted smbsfcanees nomally preasHat in tlM 
insects and toxio to the plant,, rather than to a tranaaiasible 
dlaease. 
- IS -
©«Ng# testa, using 0rot©H as the host plant, Swing 
(8) feand Wmt m aixtare of Paris green-ealclm 
arsesate, 2Stf§, er sedlw flmosilicate killed a much hl^ r 
p8r©«nt«||S ©f adtolt fl»a heppera thraa s^ fmr, hmt that sulftir 
was «ieh s«s»© «ff#«tl"»® in M. 11 lug tha a^ i^ ha, 
IB fisld plat tests ©a <s©tto», ariag aad Xe^ rr (9) re-
ported that stilfmr ami. the miJEtmre ef Pari# green-ealei^  ar-
semate, 26;7§, w<^  ahoat equally effective in eontrolling 
the i^ st, Sla©e the arsenieal mixture killed a higher per­
centage of adislts than nymphs and in the case of sulfur the 
reverse was tram, the aaMS aathers (10) ^sed Paris green-sul-
fmr Bi^ Ktiire, 10t90, against the hag* ®aey indicated that this 
aijctiar© gaw better e^ trol thsm any other material used» 
However, the test on whieh sulfur and the Paris green-snlfar 
aixt^ ire were eompired was not duplieated and the treated 
hloolEs were not in the saae mt "bmt wei^  separated by a rcNsd* 
i^nes (20) foiand tft.at strai^ t ireilfnr and salfnr conditioned 
with two per eent ltiK> or mgaesiia® earl^ nate, eit:fe®r 200 or 
300 fflesh, ga're abo«at the sase control for cotton flea hopper 
iqiwphs.. 
y^pieal so-ealled hooper dt^ ge resu.lt ing from the feed­
ing panetnres of the eotton flea hopper adults CFig«l) and 
Flg.l. Adult cotton 
flea hopper (greatly 
enlarged) 
Pig.2, Cotton plants injured by cotton flea 
hopper; A, tall whip-like plant with few vege­
tative limbs; B, excessively branched plant. 
- 15 -
aymfiia eoaslsts ©f fch® ©ateesslir® blasting of the eotton 
aqmaf©®, the prodmotica of awollings or loaions on the «t©«» 
and potloloa, aM the iBalforfflation of the l^ ft-res. Large wm" 
hers of thss® inseots ems® the ootton to aature either into a 
tall *fttif-llk« plant with f®w wegetativ© limhs (Fig.Sik,) or in­
to a swill e3Ee«8siTely hranched plant (Fig»^ ), In either of 
thes® eases, wry few holls are s«t and matured hy the plants, 
fo detewiiae the imrlods when ootton flea hoppers were 
in fli^ t, a series of standard traps (Fig.3) were installed in 
hoth eotton snd g^ twoed fields, laeh trap, similar to the 
traps used hy Feat on and Mnnaa (12) In their holl wee vil 
studies, was sad® by tacicing a plee® of ordinary screen wire 
to a S* * S» fraffls, eonstmeted of 1** x 2® aaterlal. fhe ends 
of two of these frMes wer® nailed together and these then 
nailed to thare# posts placed in the gromnd in triangular ar-
rangesMint, the two frs^ s forming a rii^ t angle, with the 
hottoa edge ahoat three feet ahoire the grotmd, ®ie wire was 
coated with tiinglefoot, a sticl^  tree handing preparation, at 
regal ar Ihtenrsas thromghisit each year, ®he traps wer® In­
spected dally during 19S0 and at least tri-weekly, and when 
possible daily, during the 1931-1®36 |»riod, fhe adnlt cotton 
flea hoppers wer® reao-red fro® the traps and the nustoers re­
corded. 
fhe high trap used in 1@31 was constracted similarly to 
the standard traps described abo*® esEcept that th® bott<^  
Fig.3, Standard trap used in dispersal 
studies. 
Fig.4. Tall trap used in 
dispersal studies. 
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#«ig® was «ix feet from tli© p-cmad instead of three feet. A 
tall tmp was meed in ItSS, whieh had wings oaly three feet 
wide hat was 2S feet high. Sinee the lower 20 foot seetioa of 
this trap was a c<MitiBmoms trapping sarfaee, it was reoon-
strmcted the mxt year with one foot openings between every 
five feet of surfaee |Fig^ 4) allowing free oireulation of air 
aromad eaeh S* x S* aeetion ©f th© trap, IKiia trap was operat­
ed daring the period 1®33«1936» fhe bottom of the lower sec­
tion was three feet froa the p»oui^  and the top of the fo^ th 
©r highest seotien was 26 feet fr©m the groand, Tri-weekly 
visit® were wade to this trap at which times the adult eotton 
flea hopi^ rs were removed and the namhers recorded, 
e^ p@fra.lation reeords were obtained by laaking 100 sweeps 
with a If" diameter inseet net and reoordlr^  the naiabei^  of 
admit cotton flea hoppers oaptttred. fhese records were mde 
at weekly Intervals, fVo« early spring to late fall, A mini-
sma of 20 adults per 100 sweeps Is eoasidered as being suffi­
cient to cause ^ ©Uj^  injury to ectton to warrant control 
lieasures* 
laie efflergence or nuisber of flea hoppers hatching in the 
spring was ©btained by gathering 100 goatweeds, Crot^  eapi-
tatus Eiehx,, frcii each of several selected fields ^ Fig.S) and 
placing them in cages about February 1, or before the over­
wintering eggs began to hatch, laie cages, slailar to those 
used by leinhard were wooden frsmes, constructed of 
Fig.5. Typical goatweed field. Fig.6. Einergence cage used 
in cot-tor. flea hoprier stijdies. 
- 19 -
1" at 4" aaterlsl, mmnm.Ttng 2* x 2* x S* Thm sides 
end t&p of %fee eeges were e©Tered with blaek pereale with & 
series ©f ^  vials inserted aroimd the top ai^  halfwaj down otm 
edge en ea<^  side* ffee li^ t whleh penetrated the vials served 
t© attmet the j<mng nyai^ s as they hatehed from the weeds* 
fhe inseeta were removed fra» the vials daily and the nuahers 
recorded, 
fhe records indicati^  the performnee of the cotton were 
made hy recording the xwrnher of forms found on SO consectitive 
plants in the row, near each trap, at weekly intervals throagh-
omt the growing season* fhe heights of 100 of these plants 
were also recorded at regular intervals. 
In the control experiwenta, four types of stilfur and a 
iwilfar-syncrolite, WtW, aixt-are were msed to control cotton 
flea hopper nyaphs on cotton, lAtin squares of 36 blocks 
each were located la two fields of mifors cotton, fhls method 
©f plat arrange®Bnt applies when the nomber of replications is 
swtde mpal to snmber of treatments, fhe blocks within the 
sqm&re are arranged In a row-fcolnan system, and each treatment 
occurs once in each row aM once in each colnran; otherwise the 
arrangement is at random, la^  block was nine 3?ows wide and 
68 feet l^ Eg, Baking it oneotwentieth of an acre in slse, A 
bttffer of two rows, or seven feet, was left untreated between 
any two adjoining blocks, 411 blocks exeept the checks were 
dusted in the early «©raii^ , with a fan type hand gan, at tbwi 
- go -
&i -om •§0'm& of to @aeh 'bloek. 
fb® bloesfes In #aoli rnqtms'® were labeled in order that emeh 
bloek ©o-ald b# Fefiuiil^  disti»g«i#iif®d. .^ aall stakes, daalgnat-
inf. tbie ti-eataeat i®d wmha^ w of tto» row, were driven at the-
ends of ©aoh block on thm. middle row of ©otton in sticb. a maanea? 
m- aot to iaterfei^  -vit^  ttoe normal omltivation of the erop, 
Iftien «teat s^ plioation® w&m applied, a dla^ aa of the layout 
was emsttlted whieh t-iaplified lo-oating the desired bloeks. 
f)M.|torary flags were placed at eaeh end of the bloek making 
it possible to dtest th« eorreet area in a adnlMuaa aasaant of 
ti»e. 
fhe infeetati<m re-eords, i^ loh eoai^ lsted of reeordlB® the 
imaber of nf^ hs fotiad on SQ terminal b«^  at two points in 
e&oh bloek were ®iad® on the saiae day <m all the bloeks of on# 
Satin square, fhese data -sifere averaged for the period in 
ifcleh the oottm was dusted and luaalyzed by the method of 
•analysis of varlance {50J*. 
SeQlo. l^oal .mveati.gmtions 
Sisttergal .and somlatlon in 195# 
m JWy, alxteen standard tanglefoot traps were looated 
Im different eottsa fields in the following mimtners ei^ t of 
the traps were plaoed in a large botte® land cotton field. 
- .21 • 
fmtv of irtilefe w©i»© plaoed 10 yajfta Aiatant trtm eoru in each of 
thm einpdiBal direetioma^  «i^ il® &t3mr imat were aimilarly 
loeated ICK) yards distaKit from the &oym» Sevea ailes distsnt 
frost this aet-ap i^ ther series of ei^ t traps was likewise 
placed aromid anotl^ r eom field. It was found that the dis­
persal and popialatim were greater ia s^ e ootton fields than 
others, and still were not influeiu»ed hy the elose proximity 
of oom, Sii^ e to© period of dispersal was approximately the 
saas im all the fields^  data haTO heen suxoBarised and are 
disottssed aoeordis l^y, 
late traps were not Installed until July whieh was after 
the spring dispersal period. Thm first period in whioh the 
trap oat oh was hig^  dates between July 2€ and August 16 (fig, 
f|l« Apparently thSs periM oeeurred Just after the popula­
tion in ootton had reaehed its s&xiraoi {table 1>» Following 
this period and until about the »iddle of Septeaber, a li^ t 
general iM^ 'viN^ nt of the adults was indleated by the low trap 
eatohes« Imediately anothsr period began In whioh the oatoh 
was h.±i^  in ootton and goatweeds (fig.S), l^ s period oon-
tinu^  until about the middle of Oetober, during which time 
the pofmlation was hi^  oa3y in ^ ai^ reed fields* Apparently 
this fall aetlvlty was due to the insects flying about ia 
searoh of desirable host plants in whioh to oiriposit* 
0)275  
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wewj l®ag» »t# ainBfeep ©f a^phs whleii featclied dGU l^ug 
mm «prtag Qf itSl trim 10© uf tb®s® w««da wm» 42SS Ctafel# 2). 
aastoera of %lies« ia««et;« toateked dariag lareli Isut tlie un-
faTOi?&|jl® e©®ii%losa mtlj in flas spring pp®*«jit«€ a 
p&wmnt&'§m ®f tfe© ia«e#ta t»«a€liiiig maturity aod dispara-
i»g t& 
latol® t. Mm&rA» mt tl® IWQ fall ©©tteii fl»a 
liopp#jf pe»pilA%i@& is fl«Ms, and %Tm 1931 
ap2<iag ewmr^ eme frmt |^ «%w0«d8 eellaeted fvmBt 
tte»8» fialda. 
' 'Bat« m j^ limwSwwr ar Mmlte $ W t^e t Avera  ^ l^ lMir Vyaidia tlbat 
x$m t mv 10^  iwaapa t im t Bsaarsad from 1©0 deNatvaads 
iapt* a# 
s 
i ts@ s Xarek 
s 
s B3BS 
% t$m s April s 1666 
«©t. m s m& s lay : 241 
It t m 1 fetal $ 4@S3 
t : • 
tr&p wt%% this edi® siat feet fussm the vaa 
««t mp in the mm field ia i&ieli a ataadard ti?ap was ItMsated 
wMeM liad tim «dg» %li«!!© feat fr&m tfee gi'fmad* Ifeia 
tipap waa iaatallild t& datomla# t&a altituda at nfiiielfe the 
largaat mm'bejf of iaaaets mere flyiag, Siaee tbe eatebaa ©a 
tliaa® tswipi w«r« praetieally ttos sas ,^ a*e«pt dmriag tto© early 
part «if ttia a«aa@a, tint dlffareae® in eatehas dariag April aad 
*ay €Haly will %e dlaenaaed. 
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fa l^e S* leeox#*  ^ ef a^mlt eottOB 
em^ w^p^  om & kigk trap eeiopftred 
vitk a tz*sf @ftte:l& SM tlt» mae field,, 
• 
• Staxiiard 'trap fateh. a a l^ p ^ teh, Betten 
.Hate t Set t ens Idge -3 #eet froe 1 Mge i 9eet frea 
IfSl s t^ e • a the Sr^ ond 
•• April 
* 
a 
a 2 
a 
i 30 
'May * a % 100 
•¥otal a •a 13@ 
s : 
"Eiw «&« high;er om Wm hi.f^  %r«p tlstan ea tlie atazMlartI 
tTmp 3|« 4^ iat @3 per ee&t morrn admits were eeptiired 
©a tfe» M.^  trap <tiiriag Ai^ rll m€ *ay tfeaa were e&pturmd m the 
etrnfieri tre|^ ». lt|sqp«reiitly the imseets were flyiag hi^  sad 
eawi fr« lei^  distsaees doriJig this esrl? dispersal period. 
®ie first admit mttm flea Impp&r was eaptrnx^ d ea the 
ti^ p legated mms amd «>ae*fi3or1& miles from goatweeds on April 
14, hefere »tt-eB had heea piajated, fhere was no signifieant 
differemee hetweea either the #atehes or the^  pop^ latioms in the 
®&ttoii fie Ms at t^ e <i^ fferettt dtataxieee frc@ goatweeds,, Trooa 
these data, it is eirid«rat that in this ease the hepi^ r p&p&Xm-
tiom in ®©tt#n was net inf laeneed hy heing in elese proxiaiity 
t# geatweeds. 
.Sl»ee t&e.re was little dtfferenee in the tiae of disper­
sal, as IMleated hy ^  trap #atehes at the different leea-
ti^ msy the data fr©a he^  eetten and geatweed fields have heen 
rSnaMirl sed« 


- m 
©«rr#s showlsg eateh per t-rap imd 
tkm^  **#»§© popiul«ti-©a in mmmm. mttmk fields- &x^  goat-
•m#d fisl^  -shoim in figur®# t ®es€ 1Q, 3?#sp#etiTr©l3r* It will 
•fet-' »®fe®€ -liiaii m. g«aeiml M.^  -of in -cottcai 
teeing lay "©i®- iic»«et# iinKr«as9d ia mssSmta in th« 
w«M fi«|.ds mi mdMmll^ Sfmm matiw rnitil .jtee 7 aft«r 
i^ i«li tin®! il» ,fN3fml«ti©ii, is 'WiM fields and i»-
in m^ tmkrn Ha# hl^  piNaiat eatsfe ia botJi veed f i@id» 
•suaft '«©tfemi iitt md ©arlj iadiemt®d tfeat t&® tra33af#r 
jtris® «»«d€ t« ©a&ttoa. «e©*ir.p»d at tfaJls %lmm  ^ 20 ,• 
p@p«j^ «ti®0L -itad t»ap tatdk w#r« low ia bom e©-ttm aM @9&t«»«ds 
iudi^ atijig tUst tfe&f a^st at-trastiT# t@- Ecm^  
••mmitg- Wm p^ pttistleai #©«^  hm-^ m %q ittsereas# in 
•ipiifyii^  tfeat i»8«et# toad tfsmferr^  fi?«m -.©o'ttoa to 
g^ atwe«td# fey l&tt#f» .pi^ t &t Mlj* ' fhe e-©tt€m eoatiim^ d to 
gr<iw ftad frait duriag ftimisMag a pla«!» foi» ae®# liop-
p@fs t© fit®d aal lii?-©®d» iti® 3raiiifall Ct«|jl® 4^  wiui. below aor-
iml dwiMg mmh.. mm^ . t»m& May t® 0e-tQb#3?#, is^ lwiTe. llil» 
f&fStop o*»#a « #l0w -fp^ -tu. in both eottoa asd .@©«twe®ds, and 
tti»- .fl« "hmppmm did »#% t© lars® sscaij^ p^s in either 
pSf^ l&ti®® wm- «©& lip^ er in ge-atwesds^  daring -t^ ie 
fall .©f ItSi t&sa it was. Ija tJto. fall of 19S#.. ©d® d®ffii?®»»« was 
pS'ftfeably dw t# til© TOb-iM»mal rainfall during tla& fall ©f 1^ 1* 
- 33. -
4* Ttm rstlnfAll, t%m aY»x«g0 mnlstts* 
tmrm #11 i# plftir&s, aM mevtigm plmnt h»10it on 
t&e M,ttmvewkt dftt#s %m mermm m%%&n flolds im 
%w&pa wm& l#6iitie4.. 
• 
• 
• 
» 
• 
* 
<a 
« Average : Average 
WoMth i. l^ ihfall a • t s Wm&h0r : Flast 
lt31 1 Imehe-s 1 frett a •a l^ te s W^ pmm Meight 
« 
e- 1 INiiwil • e pe r m Iiiehea 
s s « • s Plamta 
' WBLJ 
.s 
s 2»00 
•' 
a 
« 
• 
« 
1 
• 
a 
t t*@4 « » 1 
July e • 1.0i s Jfiiiie S8 i 117 11 
a V 1»1« « -1.14 1 Jtely It s Ml 16 
Sept«. « * « -1.S0 s J^ ly M s me t S3 
@et« 1 i^ m • t •l*.i4 s J^ g« 3 : m$ s SI 
J, « a a 5 a e 
Wmwmmm, aaA. %m 3.9S2 
ffar#« tmp« wmjN)^  s«% up la mtttm fiaids 
#BPPiag %&# latt«ip |>af % ©f Msretei, and still lat©y on, 3w&» 15, 
aia^ tbar trap iras l«iatad in a ee%t&& field im wMeh aa iafes-
tati#iQ «aa #eirel<»plag« m^ ee tra^ a were alse l^ ated ia goat-
veed fields im SazH^ li* f%)» avex'age^  veelcl? eateluss on tliiese 
ti^ aps aiHEi diaenssed %efaase tlie tSBs ef dispeFsal was atsoat tlie 
same at eaeh iGeatieii* Si^ ee tlie eatehes en %het hl^  sereen 
tx*a|> in ld31 ixiAieated tl^ t adult flea kopipers fly high at 
eeij^ aim fiei'i^ is ©f the y@ai», a tall trap was set np ia a eQtto& 
field ditifix^  195S* fH^ s tit&p vas mde en the sase priaeiple 
as tlfis staMaM tmp tmt esEteitddd mpmrd feet with the 
wimgs ©mlj three feet wide* 
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with frm eir®alftti®n of air 3* ac §* trap area, 
while the tall trap msed ia 193E was a eoiitimotto trap area 
fr^ two feet ahe^ Wm greoM t® 00 feet in hei^t* However, 
t&e trap area from 21 t© £5 feet did have free circulatioa of 
air and is eoaparable to the eateh &n the bottom portion of 
the trap. Ahomt 10 timea the tattler of «dmlt flea hoppera 
were eaptmred ©a the portioa of the ^ap 21 t© 2S feet frem thus 
p*o«BQd as were eaptared ©a the portiOB ©f the trap from two to 
«i3E feet fr^ffi the grot£iid dmrii^ April and lay, Tim eatoh waa 
ahomt the eame at ti&e different altit^^s durihg the aixesmer 
»e>atha« these data agai» lEdieated that the admits fly hi^ 
aiid spread mmw long disteneea duriag th® early spring diaper-
•sal peri€^« 
llahle 6« Wim ttonthly raiQfall, the average sum-
her of tQxws em @@ plamte, md the mv«mse plaint 
l«lght OS the ^fferemt datea in the four eotton 
fields in wliieh traps were loeated. 
' t « • X- Average { Average 
.*o»th * laiBfall t Bepartmn 1 s s IfeBBher I Plant 
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©i# miFWia tfe® 90mklj e&toli per trap 
ttt# «Eir«img© pop«l«tl®a ia fmr mttm tSMlda smd three 
f®iitw««d fi®Ms ar« ife«rii ia figvoNis 11 «iaa It, respectively* 
A geaerel Mf^ ii»Bt, «« isdltated Iby ttoe trap eat^ es, was 
aotiseafele ia mttm early i» ttai seaaeii. At this tia® tbe 
a#alt« 1^ 14h liM «atm«wi in weeii f ieM® traiieferred to eottos, 
Aaotiier &M a mteh hi^ r peak of mt&h ooourred on the trape 
ia oottoii durlaag Jtaly ai^  ttee first lialf of mgant, at vMeh 
tiwi ttee popalatioia was oamaiSsg severe to eottoa. 
A fteak of m%%% «leo oooirred m the trap* in t^ e i^ tweed 
fieMe at the «a»i tlatOy i^ob im^ oates ^ at tbe tepaasfer 
fr^  oottea to goatweeiie mmmmd a^ €«t tlsia tii^ . It will tie 
liote# ^ Lftt tkis ti^ i^ fer ^ olt plaoe {table @) al^ oat tbe tino 
oottos oeaaet to grow m fruit mmi «mm so lo&i^ r attractive to 
boppera,. wfei,le goatweeds, l^ eir preferred homt, were be-
ginmi&f to grow asd Iseooffiiit mre. attraotiipe to tbe hoppers for 
ovipoaitlcn* Si|^  peafcs of oateli agaiB oooarr^  in both oot-
toa a®l goatweed fields Itering SepteiBlMsr and &6tol»er at 
time tltee pop^ tlation was in goatweeda, fhe exeoaaive 
raims d^ o^ iig Septei^ er eauaed the goatReeda to grm rapidly 
afforilag ideal plaoea for hop^ ra to oripoait,. 
;eiioe» dia^ raal. mS. pog^ latiom ia 1955 
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e©tt©a fi«Ms a« ia previous and two is goatwaed fiaids 
darimg tl» last wa«k %n 16upe&, Bie tall trap waa raeooditiextad 
asd ©pBi'atad im tM aaat loeatioo as ia 1@3S. 
ia%l» 10, ltei«otda ot ttm 1@SS fall flaa hoppep 
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vailed, oviposited large iscaabers of «gg» whieh hatched into 
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Iti]^  p®»jte ©f ©ateh iftiish ©©©arred oa the trape loeated in hoth 
eottoa aad weed fields dmring W&j, shows that the adults t3?ans-
fo»red fro® weeds to oottem la large madders at this tiae» 
Sigh popttlatioas were reoopded la eottoa dariag ^ luae as a re­
mit of tlieae large i»»^ rs of adults that trsasferred to eot­
toa# ly ^ ly S0 ootto® had stopped growiag owlag to wih-
aomal raiafall (tmlile IS) aad p^ulatioa of adult flea 
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Pig. 15. Average weekly catch, per trar; of cotton flea honrers and the 
average population in three cotton fields dTiring 1934, 
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weekly ©at«h per trap 
aa€ tte© average pepatotim l» l^ e© eettom fields an^  on© goat-
need field aye slioim ia figaras IT «ad 18, reapeetlYely. 2t 
will 1n9 n©ti««d that a high peak ©f eat eh ©efeajRped m the 
t»apa tm h«l4i i^tten B3&&. foatweeda dipping AHapll, this shows 
^at largo of adults, ^ ieh matmred in the weed fields 
froB ©werwintering eggs, transferred to ootton at this tiae. 
fhifi dispersal period hegaa earlier this year than ia previous 
years. Sinoe large aereages of oottos in the vieihity of the 
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eamsed the goatweeds to heoome smoomlent and the iaseota proh* 
ahly imoroased to hii^  M^ ers. 
Bperfipaaie, dispersal^  and popalation in ISae 
f^ eo standafd ti«pa were again installed in three ootton 
fields aM one in a goatweed field* fhe tall trap was operated 
is the 9mm looation a« in p>evioms years. 
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Fig, 18. Weekly catch of cotton flea honners on a trail and the 
population in a goatweed field during 1935. 
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If© fitll popilatlcm mmrm made i» goatw«©d fields 
iitplag the fall #f 1®S5, feat the afermge SMfeer of i^ i^ a that 
«iaei!*g«d trms. g@atveeda« Jiolleeted Im this vieiaity, was 
1^1, Ihis uKsatoer Is ahoatt &mm mm the aveyage ntMhef that 
hfttii «6ieiPg«d f^a 100 goatveeda ^rii^  the fmst 10 year 
f^hle Mm Mmwpdm of the jSEoi^ er of admit flea 
hoppera oaptiuped os tfee differ^aait seoti^ s of 
the tall twtp dmirt-Bg Apfll asi Hay, 
iltetl^ a Cagtaged 
*sathiS@^^W1BliFiSiiE$0BWSi^ S6®Eia^ '^W5ifiSiiii^ Mr '^''''EE5ip 
ItH# s3 to ® feet s9 t© 14 feetslS t© g0 feetitl to S6 feet 
itrm^ •ftr-oaaid ... Qycaiaad tfyoia ttTKtm ItPomMi 
: t : ft a 
Aprils 1 : t . S 2 s 1 
ifay % © t ® s 2 i 0 
totals 1 t S s 4 • a 1 
s » • s- s 
l&e aafflfeef of adtilts eapt-ai?@d mm the differ^t seetiona of 
tii® tall ti«p were ppaotieally liiB aaae (tahle 16) dariag April 
aaft Bay* IRiis ia the ©mly year la i^ ieh the tall trap haa been 
Of^rated, 1@M-»19M, in iri^ ieh the highest aoetion of trap did 
not eiqptttre »®re laaeots thaa tfee loweat aeetios. fhe total 
©atehes on all seetlOKa were mattsttally low* fheae faeta in-
dioate that admlta did mot disi^ frae fro® distant weed fields 
to eottoa dwiisg Appil aad *i^  of this year. 
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aoBthly the average mus-
l»«r im>ma on §0 plants, and the avesfage plaat 
height oa taie different dates in the three eotton 
field# in which tr&pa were loeated. 
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file average weekly @«t@h per trap ai^  the average popotla-
tion in the three eotton fields and oiaus goatw«Nid field Are 
ahoim in fipu?«8 It and 100, reafwiotively* !.©» peaka of cateh 
were resorded on the tBupa dwing April rnvd Itey, Sinee there 
wa« apparent If a® diaperaal of admits from distant weed fields, 
the low pealBi of eateh whieh oecarred <m the traim represented 
the dispersal of adults trm looal weed fields, " l^is nmd&er 
®f adbalta l^ t transferred fmm looal weed fields was of 
oomrse, mailer tlwn has heen reoord«Ki on the trapa in 
pretioas years iSies disi»raal fri® distant fields has heen 
eTilUint* ^e populations in eotton did not reac^ hi|^  mishers 
in the fields arifflaiaa the tiwps* fhis eotton reeeived applioa-
tiona of wilfttr early in Jtoae whieh redaoed the n»a£fc>ers of 
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latloa peoorA serves as a good for@a&st of ttie mmTsepa of 
nymflis whieli will liat#i following spring, Sainfall seams 
to l>« aa iaportaat fa©tor loflmemiii® tli« a€tolt population in 
tla© fall* In ttoos# ^ears in whl<ai fell® raiufall waa nojrai&L OP 
al>0¥e norm! daring tlit early fall tSi« popUatioa Increased 
to lil#t w»^#r«, while in tlios© years is istoieli rainfall waa 
l»@l@v aoiwl tim pofwlatlon remlaed %m, 
Wmm&llj th© oi'®rwlat®ring ®ggs feegin to hateli early la 
Xar@li md tie ffiatmre om ^arioas. Bative weeds a&d grasses. 
#oat«re«da, t&e pmfnvrm^ liest plaat of the hopper, is barely up 
at this tlae of yeaa? and is sot attpaetive to the Insecta, 
whi<^ is another preferred host plaat of the hopper, 
does aot grow ahuadaatly la this vieinity hut la sme seeti^ s 
of the State the®® weeds hlo««i early faral^ iag aa ideal place 
for hej^ rs t© laereaae before traasferriiag to cottoa, Xo 
^^phs have ever heea eaptiuf^ the traps, thus i®plying 
that the jmmg ayi^ s are sot oarried fr<» field to field hy 
viad eaxreats. ^ese i^ phs thea ax<e f^oed to feed on ai^  
f®ip« of teader vegetatioa that he preseat, hut aat of 
their seleetioa# ISlMt adults» however, disperse to oottoa 
whioh is s^eemleat at this ti»e of year. 
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falal® 18» "Bia total nomtjoi* of adult cotton flea 
hofpors eaptorsd on the different soetlon of the 
tall trap firing April s«d W&f, 19S3-1S36* 
Konth;i«itl(si. of of ^ipSeotlon of Trap 
s® to 8 foot sf fee 14 fmtilB to SO f««fe31 to 26 feet 
tl^om Qrooad gfroa Qroiii^ tfmm iS^mm3L ifro» QrooM 
I s • • 
Appils 41 4f @4 * • 140 
•Hay t 29 # • 22 40 s 101 
Totals 70 : 71 104 • « 291 
s t « 
fti© total makers of admit cotton flea hoppers captured 
&& the different seotions of the tall trap are siiiovn in table 
18« It will he aotieed that during ApPil and WKf of the foar 
year period nearly foia* tiaes as wmj admits were eaptijEred on 
the highest seotion of ^e trap as were eaptnred on the low­
est seetion. fhia situation o<ien»ed in all years except 1056 
i^en ^aotieaily no dispersal oocarred fvm& distant weed 
fields. Purlm^g year, ISM, when no dispersal of adults 
©o^irred from distant weed fields,^ %im population did not in-
erease in eofcton to nniiber# that were considered injurioas. 
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1®, The aTsrage wanthly paiusFall, tii« ftTer-
age wmS^er.f^rm, mwL i0 plaints, «nd the ftver&ge 
pliaat lielflit ©n tit® MffewiBt dates In the cotton 
fields in whloh tamps wer« located diixdng the 
period, If31-1@M. 
• ' 
# 
« 
• t Average 
* Average * « departure Azsber Average 
mrnm : lainfall £ tT&m foras Plant 
« 
• Ini^ es I ieraial per 50 Bei^ t 
t 2 Plants Imshes 
i 
: 
« 
' • 
: imm 21 341 
mr s S.0§ : •0.19 June 28 S?S 19 
Mm s E,®4. i -l.#0 my S ees 23 
J l^y t 3*13 t •0*§9 July 12 #24 m 
s t.m t —©#.SiS l^y 19 550 27 
Sept* s 4«40 t *i,m Jaly as 451 29 
tet. s 
1 
1*44 s 
« 
-i,?f irngm 2 30 
Tm &v&r&g<& weekly c«t^ per ti»ap and th® averege popula­
tions in tb® oottoB and goatweed fields for tai© period, 1931-
WM, mm shmn In ftpires 21 and 2*e»peetlv»ly^ ®ie first 
^ oatoh oooayred Hay 10, fills was the average date fop 
fee mkKlmm maSher of adalt flea hoppers to transfer trem 
weed fields to oottoa, Tim population Inereased In eotton in 
Jtine during tfee hei^ t of ©®tto®*s smeemleniser hut by 
August 1, at *lii«ii ti»e ©ottoa had stopped growing and 
eeased to be sueeulentj^  th© hoppers had deereased* By this 
tiae t^e goa tweeds grown to he attraetive to the insects 
and they transferred fro® the eotton t© the weeds. I^s the 
p#f« l^ation iaereased in tweeds^ reaehing a peak about Octo­
ber ll» A general dispersal period <totring the fall, in both 
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12. f® • • O..TO 2..g§ : 2.00 s 1.50 : 2.25 : 21.50 
iheek « 90.4® s S5.1# s 74.64 s 80.97 : 78.18 » 
* 
f©%al« of eoliuffisa'^  
t4.S0 : 2 5 . :  ^ . 1 1 5  • • 50.25 s 25.00 : 22.50 : 156.25 
the figar® listed first in eaeh hleek repreaeata the ialt-
ial lBf®«t«tl©a or tlm aarfser i^ rs^ha per ICK) terniiaala, 
®ae figiir® listed aec©®^ la eaeh hloek represents the av­
erage iaf®»tatlOB or th« average aajsher aymphe per 100 
temlaala froa Jiaa® 24 to Jaly Sj iaolmslve* 
***^® figare llata^ third ia «aeh hlook r®pr®8ents th® aver-
ag®- per ®®at,klll. 
****'a® t®tala r®pr®8®at3 the total of r^a araa eolasaa of the 
average Infestation or the average laaber of ngrapha per 
100 teraiaals. 
- . 
Hdtei# mmt teill fr&m 
tT®m^mm%9 fc© rnGmtml e©tt©s fl«« feopp®? la 1935* 
s'AiT«rftg# 'fer t A^irug® ,^®r ;. 'Avoz>a®» P«r Q«at 
SFoa^mt £ lill . $  Kill : Kill 
, • Wem^v 1 . i Smmm ltertb#g 2 t ' S<m»ye« 
t s t 
m s •. • Si^lS s t 86.46 
S 1 m^m t 8i.34 i 8$.1S 
S. •. s m^m'. • s. ' t 83.86 
# 1 m.m ; ts.is s 81.65 
. W t - 73,»C© . s mM s 1^0.34 
I t 
1% tviil Wm% tteQ ftwrftg® per eoBt lei 11 obtained 
fj^ S, 1, 1, «3ad f b«it littlo, while that 
f3P©« %!•«:»*»#«% W w*a #©ititide3P'ft1)ly lower, farther 
ftB&lysls. ifikf Hie itidtestiitimi €»ta «&« mde im ox^aer to Seteraixfed 
wi^theF «Bi3r ^  ti&e dlftewmmema tpeatmente wejs^e aignifi-
w.iia a lfe©%«l #f fg felocto, IB reeeiving eaeh treat-
aeast.,, «iWi®iifA «a pre^iimalj teaeril^ la t»© lAtin afoarea, 
the ittfeatatl^, €3* &^wmm wm^bmt ef i^i^a foamd oa the 
•aricma hlmkn aaa*i.ag the tmatiag p&tI&Sl ppeaeated in tahlea 
«Qii tl,, wm» m ae4 is the asalirals* The eds^lete analyaia of 
•AFi«»oe is sh€irii i» tahle 
- i? -
M'0 Kmlymtm mt *a,ri®ac®, ©ottoa 
fl«a to®i^ 3p mn%w&t «3!qp®Tia«mt»* 
Se«iP@« of 
' ?."« 
: } 
&jp^® of ( of' $ 
m s .S^tumr®®: ]f«a& S^ftr® 
t 
I n 
s t 
tM,44Ums 
lt®«® i m t 4.06 
©OliSffiBS t 10 t 12.171 l.t2 
f^Atscnat® s s s2,l«®»46! 435^.09 
»«pli®ati©B ©f »f«ar»» 4 '« 1 i 7S»37s 78. Sf 
on 1 s s 
ff^®® nt -:^fl4®a%i m} S § S 74.1^5 14.9B 
ibrntkimim or emtm t 4# s fo.gsj 1.75 
s : s 
f&e atiiBd«r^ ®f t&® differea®® im eottou fl«a hop-
fey &mt tw© tjp«atffl»at8 i® 
/^ • \* g . 0. M 
la tftbi® ©i t, im a prelifaMllty ©f Q,e®, th« valu® of t 
i» i»0gl f@.ip- -i© 4m^tms ®f f!r®«i®»« , fh«r®for«,» th® required 
womli. isutieat® si^lfi®«iit r®®ttl%tt would b® 
i»0tl * « 1*09 
%Tm wmSsew mym^s ptr 106 taminsl® during %%e dast-
iag p®ri«A» ©€wi|pari8©m ©f th® aeaai® «r taa® av®r®f» iBiab®r 
of^ £|pi^ k« fomsd 031 %1to l^oeics reoeivimg eaeb is 
.m®)i® ill tft%I® M, 
M, ©f »©•«& mmm 
fl#a &@pp«r &m^ re% 
erdnces 
T~ "F "T 
aMLlftop 
plas/^ 1[»II|P8S£«» 
mithmik 
ifmm} 
e»-S0DHEWijiii mlfmrn 
flm« 2$. 
mltm 
pXms 1^. .]B»piie«ti» 
mttm 
pirns 
lf»ii 
4^m 
2»m 
2,.«4 
s : t • : 
slS.g8s i4.S6t14»91s14.9S: 15.^9 
i s •' • » : 
s t s * . • : 
i i i.n# t^Vf 
s ; t : i 
t t « «• : • e 
I I • ' « i : 
t : I i i 
1 i : ©•®5s 0.57: 
t t : s : 
I t s t i 
s : i • • * 
s i » s 0»02J 0.48 
s : : : • • 
•:, t : • « : 
1 s : : • '• 
S- s s : t 0.4« 
i t i « : 
5 J S • 
S I : : 
S J : • • 
J : : : : 
flio »8ili«i» nymi&s femd on the ebdek Meelcs Vfts slgnlfio 
©imtly gi?®at®j» tiiaji tis© mmS*m fomd ©a any of tli© treftted 
fci@eS:#« It will b« neteS ^ at tlm wmtm differences "between the 
itvez'fme #f i^ fm^m f^^ai en Moelcs ^tiat reeei'red 
1, B, Mt aad <5 were la&t algmifieant, feat t!» ]i^ &n 
dlfferente feetween bieeks treated with 3, atandbard. tyfte of «ul-
fttr, %2.©efcs treated witli W w»a signifieftnt. Apparently 
•msf e# t&e aljefe s©n<l3LttoiMt4 m' tmeoisdltloned sulfura, eitlaer 
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200 ®r 30O*a»sh, thm mm«i ©ontrol tmr cotton flea 
heftpej* Mt wltes was »ljtiMt with atilfitp tlto 
©©atrsl iiraa d©e.3Pea««4, 
It ia taae geaeyal iraetiee f©p ent^ mlogiats to use eBe-
aei^  flats with llttl«^ fli©atioii ia a given year in eotten 
insert eoafepol tests, Tmt it "bmm mt l>ee» poasitele t© deter-
aiB® tbs «igBifi©aii@© %»etw#«n tfee ©©atr©! ©fetal a«d trtm tlie 
'varlotas. tjpea ©f ml.fajp W tM# »et£M@d &f e3cpepiteeBtati©m« 
WitM tlie replieati#^  arr^ geauiat ©f bloelca as used in 
tSbiese e3Ef®3pi»enta the signifi^ anae ®f tfee differeaees l^ tween 
treattteats ©omld %e deteimiaed* aml^ sis ©f the data 
frcNB IS 1>l®©li»- ©f eaeh tip^ atneat loeated at xnatBdcm. {eat-
eept the ©ne reatrietlen of ©aly ©«i tol©®k ©f eaeh ti^ atmeat 
%eiag la ea©h row i®id ©©Ito^ l ia the tir© fields i^ ve i^ re i»e~ 
llahle re^ i^ lta thf® eoald he ©htaiiwd trm oae-a«re aised 
hl®©lES# la ©ther wtsedai, the greater the si^ feer ef repliea-
tioBS the greater «p© ehaases ^  ©htaiaiag reliable re-
smltft. % l^ ia aethot ©f hl©©!^  arrang^ eat, the 'variation dme 
t® heteregeiseisaas «©il aad mmmm di»trll«ati©n ©f apDi^ a eould 
lie eliiBi30«ted, ^ ma redasing th® exferi^ atal err©r and in-
ei^ asiis^ , the iralae ©f the experiiBent* "tli®; analysis ©f vari-
mm elijaiiMited sn^  i^ e»sw©rk ia ^ e presentation and iater» 
pretation. ©f tli® data«. 
* f© -
§mm -eadltmral e©m%i»®l mmmmm-m »«y T&elp t© e©ati«sl the 
f3.«« tmt «i©li p*««tie®s «8 ImmiHg cotton «t«llt 
mwM g©«twe»48 la tli« f l^l feiiir© pr®ir«a t© fe© of little 
'Wm %mxkstei? ©f & l^t e©t%©m fl©* frtm distant «»ed 
fi©Ms in tla© ©arly spi^ ag fr^^fett ii^ iifidaal plirators fr©ai 
depivia^ asy |j«®®ftt fF©a tli© l®©al ®l#)in up ©f th©B© Jtoat 
'plMmtn*. 18j® M©at effeeti.ir® '©©ntr©! ©f this f«8t ia tli© na© ©f 
tn«««ti©id©8* 
Itelf^r, .gr©«aaft to tl«t at. leaat tS t© $S |>or ©eat ftasa©© 
a ®ii*®©afci ®«r®«a# ©n t&© marlcat as WO^mm'h aralfar,. la 
©f tls© .profHijp S&gxm0 ©f fi.»©a©»a* fto© ©©nditionad aalfops ar© 
aulfttfa iteieli feair® %»©b aixad with a smll per ©©nt of a li#it 
flttffy duat or eomditioaing agant fer t&® pixrpose ©f imppoviag 
t&0 dttsting faalitl©# ©f th® amlfw. fhas© s l^fiira did n©t 
giw0 ts^ lHttt©r mmtmX ©f ®ott©a fl«a kopijsr nyap^a tJaaa tm* 
©«atlti©n«d atllfttr Mt «*•« mnmh t© ai^ ly, fl» a!i©©n'' 
ditioudd ground ptif© good coal|rol niimn. properly appliod^ 
%at a g@©d ttpplleaticwa of tto«se aaalfars i« difflewlt witii most 
typ©a ©f di3Uiti»g aaehinery^ . 
to appliaatim ©f .amlfar' «li-©iild fe© and© wtoen it is ©•!•'-
d«t that t^ ©©ttm plant« ar© not famiting aa would ordinarily 
fee ©xpeeted, fhis ms^ally ©©©ttra wliea th© aeeond ganerati©n 
©f i^ yi^ a ©n ©©tt®s l>©gia to feed or abmt SO t© 4© day© aft©r 
n « 
t!&« Imm transfei^ S 3^©m w««as t# eotton. Two or 
tlilft8« fcpplloatioos of smlfar ft% w««kly intortals will uaaftlly 
Is# saffieioafc to tb® post# Wm. 12 to 20 peaada of sul­
fur for aoro shoaM hm msod fm opplio&tion* fbla pouad-
ft-go 4o^fot»ls on si so ^ eottoisi imiiL muaibor of floa hop-
p®F« pmmntm Itos Isost tl®® to mpptj thm dmst la In tho oarly 
momiisg wliom Is no wind* 19&o pr'eso&oo of dov la aot oa-
sostial Ifttt is wiitlly ppoaost t1b» boat dmatiss^ lioara 
of tiae 4ay» 
- *r u -
feollwowi, a«lietM« olbaolgta (F«b. >, (fig.23> 
was fifst is IfM tey faterlelus (11) as S i^d&yg: ob'" 
80|et«, t% was l&tmr plsoed ia th« g»mt» SeliotMs. Beeause 
CKf the gpm&% variation ia its eolor and its mamy kost plants, 
th# imsoot lias heoii at Tar ions ti»»s doseribod as 2ie«« 
^aiistaaeo actd Bmes {4S} gi^ ro th® oaEtox^od syaosytBy of tb« 
p®»t» 
A mmt&wf of tta® iafostigatioas coi^ ueted on tho cotton 
hollwow up to 18S© is givon toy Hilsy (49>* IRio distrilmtiOB, 
a®t«»©r^osis, ajad ial^ ary wer« thoroagJily diseassed, Saoh oon-
trol rsffiodios as fall plowing, dostrmctioii of aoths, and poisozi^  
ij^  witli LoadoB piirplOj Paris gr«®», or pyrothruB woro rooom-
«0&d4Nl. fl3^ liiMiogi^ ftoy eoataiBod all the titles which had 
h®mn written on this pest in this comatry mp to 188§, 
0oiigr&8s awde provisions for fmrther investigations of 
the eottoB feollwora in 190S which were condueted at Vietoria, 
featas. Increased appropriations permitted the investigations 
to he ooasiderahly enlso^ged in 1904 and the i:»adqnarters were 
movi^  tTcm fietoria to Paris^ feasas* A complete report of this 
work was given hy ^Jaaintance and Smies (43) with a hihlio* 
grapiy listing all titles mp to 1S05* laeh detail of the in­
vestigations was thoromghly discussed in this halletinj and 
7$ 
lailtmrai sietfeoas, trap ci^ ps, aM applications of arso&icala 
wmm r®e©i»©a4®d to control the pe«t» 
iaay artielos hat# b##a pmfelisliod regarding tfee cotton 
b@llwo» or corm earwora as a pest ®f crops other than cotton. 
®at, few iavostigationa have heen initiated m. this ineeet aa 
a pest of cotton sli«ie 190@« In 10t@, investigations were 
started on the ojtton hollwom as a cooperative project between 
the Bureau of Sata l^ogf^ ai^  flant ^arantine and the Texas 
Agrictil tmml Esperiweat Statitm with headquartera at College 
Station, fexas. Several report# have heen isaoed as a reault 
#f these investi^ atioms, ileteher (14) cited rainfall, soil, 
and the attraction of »oths to nectar and honey dew as poasihle 
causes of the uneven diatrilmtion of hollwora infestations, 
l^ homs and IMnnas C&l) fc^mnd that nectar, honeydew, egg para­
sites, and proxiaity of com to cotton were nniaportant fac­
tors in eansing an nneven distrihmtion of hollworm infesta-
tl«as. Odors eMuaating frc® rapidly growing snccnlent cotton 
appeared to he t^ae most iiaportaat factor influencing infesta­
tions in cotton hy the toollwora# Beleasea of 10,000 parasites, 
frichograaa^ ainmtw Siley# per aore did not give control of 
^e cotton hoilw«p« in corn (IS), 
Correlating moth popnlation records witai those taken in 
connection with ©viposition, hollwora Injury, and rate of plant 
growth, it was fouaA fl6) <feat ovipoaition and rat© of plant 
grewth wei® closely associated, Contimation of ttiese invea-
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tigAtioms iV^) lE l^cmted tImt tlie gpewth ©f the cotton and 
fwaitiag ap® faetoys t!»t teflneucs the laoth aM egg popule-
ti®B* 
X02>e land and Blhfey |56) presen^d result a of Insecticide 
test# whleh heem eoE^metad la various cownties of fexaa, 
©aleitm arsemate aad a eoiaMereial mixture eonslstlng of 75 per 
eeat ealcimii arsenate aad 26 per eeist Paris green gave about 
•tmal remilts Im eontrolliiig th© worais* fhe best results were 
obtained whea the ©ottoa was dusted at five day iatervals he-
fiimiag at the tiae th® first Wq&& of hollworn» appealed. 
l^ oh year, the eottoa toollworai oauses heavy losses to cot-
ten planters Ib sone sections of the State* fhe ifUTestations 
are mot always ev®mly diatrihmted thrau^eut a given saction. 
tae field of ootton amy he heavily infested whereas another 
field neartey aay sot he infested at all, 6orn is usually 
heavily Infested with two genei^ tions of corn oarworeta or cot-
tf® hollworaa #aeh year, hut It toegins to aature and ceases to 
he attractive t© the »®th8 f^ ovipositlon in most sections of 
the State by Jtoly 1, ®i# cC the third gei^ ration e»erg-
frea the soil Im com fleMs, findl3Rg their preferred host 
plant unattractive are forced to oviposit in cotton since it is 
th® only crop growing <&irli^  July and August which is attractive 
s 
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Pig.23, Cotton boll- Fig.24. Cotton bollworm injury; A, boll injury: B, stem 
wcriT- moth (natural injury. 
size). 
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A tTO-wli©©! eart typ® of trap I(fig»g6) based on Blshopp*s 
(1) idea, Wfts ecmstipweted la If31 f®r vmm%ng ever two rews of 
eottcm at a tiM, !l^ e trmm worSc ef this trap was el^ t feet 
limg, e©T#r#d with ©rdimry sereen wire, eial aiotmted on two 
toleyale wheel#, IRiis ©art trap wms piished along the rows by 
i^ of^ er, the wem twing behind so &8 :^ t to disturb the soths 
bef©re the trsp was over th«« l^ e moths were captwed in the 
trap as they flew wpw&T6.^ 'Hiey were ti^n i^moved and the wm* 
bers ree#rded» 
®3te reeoris liifti@*tiB|| the p«pfoimatiee of the eotton wei^  
»ade by reeoiding the matoer ©f forms fomnd oa 50 eonsecutlve 
plants in the row at several points in a field at weekly iater^ -
val# ^ rot^ homt ^ e growing flw Iwights of the plants 
were also reeos^ ed at regular intervals, 
f5ie ovlposition reeords consisted of recording the miaber 
of eggs fotaad on the bad and the two top nost full sised leaves 
of eaoh of 100 eoaaeetttlve plants in tlsB row at several points 
im a field, gave a »o^  aoenrate reeord than wotild have 
been obtaimed had the utmsiber of eggs been recorded fro® ^ e en­
tire plant, f!his re«ord does not show tiie total moaber of eggs 
that are aotoally present,^  bmt dt^ s give a reliable nuraber that 
mn be maed In ©«pari»®ns. 
In the oetsb^ l experiaeents, ealcitim arsenate and raixttires 
of STttlfiar, liffiej^  and Farls @peen witti oalelim arsemte were 
msed, l^ enty-five bleeks, five replleatlon* of eaoh treatment 
Fig.25, Roof-like traD used Pig,26, Two-vheel cart type of trar •used to cap-
Ir cotton bollworm. studies, ture cotton bollworm moths. 
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sarMEUged In a sQtiar©, war# located In a field of unlfora 
cotton, ffe® ala® of the blocks, "buffers hetwoen ^ 0 bloeks, 
a»tl th» mthods of C5utta,ctliig the work were th® same as those 
tited in th© cotton flea hojrper eoatrol tests described on page 
It, 
ate bollwora la jury reefflrds were obtained hj eaEaminlng at 
least 100 squares ai:^  100 bolls {includir^  bloo«s) at two 
poiats aeleeted at raf^ <M» Ib «a©h block on the various dates 
and recording th© peroentag© of iii|tir«d forms* In^ ry records 
were toade on all of the blocks is ^ se square cm the same day, 
ttie yields, in peniBds ©f seed cotton, were obtained from 
each block which was one-twentieth of an acre In slae, 
Si8|»rssl and ^ of^ lation in 1930->1931 
Simne com mmsmA to be the source of the moths that caused 
infestations in cott», a series of traps was msed to study the 
aovmemt of imW&a frc® corn to cotton, and between cotton 
fields, "Biree different types ©f traps, each trap covered with 
a sticky tree-branding p:»epaimti©n, were loeated in various 
cotton fields, soae in close proxiKlty to and other at consid­
erable distance fr®® comfields. Bally visits were mde to the 
tx^ ps dm'liE® the dispersal period of the moths, lo i^ ths were 
80 
captured ea ©f the traps althou^ moths were observed fly-
iag im thB various TieMs in fairly l^ ge numbers and « heavy 
ovipo#iti©« on teiastees, scattered thTOu^ oat some of the cot-
tea fields, showed that the moths were abtiadant, ficwever, tho 
iafestatio® in the eotton was low, lea a than one per cent of 
the fomaa beii^  iajmred, 
A two-wh@@l-eart type tf^  was operated during the period 
July 28 to Septe^ er 9 la two separate fields. During this 
period, 1125 »oths were ©aplaired, la one field, 312 moths 
were oaptared and releas»d on 10 different days and were mark­
ed in such a wanner that ttoe> date of release would be knows if 
the moths were recaptured* A ipiok drying laequer was brushed 
oa the dorsal surface of the thoji^ a of each moth, using a dif-
fereat e®l©r ®a^  d^ » loth eolleotions were made about every 
three days in the same field and at dlstaaees of 150 yards, 280 
yaMs, aad oae Mile frem the point of release. With the ex-
oeptioa of oae instaaee, in which a »©th had a broken wing, 
aoae of the siarked moths was recaptured. 
la the latter portion of the eollectlag period, determi-
aatioas lihowed that of th© »otha which were eaptured the sexes 
were about equally divided, the male moths being slightly ia 
the »Jority» fhls proportion also ©eourred eaoag adults i»ear«d 
from larvae eollected tvom a aaize field in the vicinity and 
indicated that the cart trap was capturii^  a typical sample of 
th# poptlatioa. 
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'Kfe® eart %a*«t mmm pti^ ed mer tw© smd om'-hmXt merea of 
rasie mt swfilkl ©©ttea %m%m a waelCy Mid th« laiiiljei^ s ©f 
e«|tfear«>d w«ye i*«e®3Pd«d (taW® 2S)» l^ s work oontimiad 
fi^  SI daya, m- a pai^ Qd ©f tl»« dariBg irtiieii tto® first axid 
«»69iid gam@rati ms of ao^ s in fotton wimld be fXji&g* It ao 
Mappanad that aftar tlra« waeks, abe^ t tlia niddla of tMa 
p©ri©d, botlt tJaia i^ iiic and eotton eaasad t© make maeh, 
if any , iaeraaa© ia giwtto, Wm Maafear of agga par aere» forraa 
imjmrad, aad a-raraga plant growth war© rae®rdad t2iroughma.t ^ a 
pariM i^ d are al.a0 pr«:sazitad in table M,, 
tS. laeorda of ©ett®n teallwia*® aetha, agga, 
ai^  iMitoer #f injmrad f#»8 par aere in rank and 
aswill e^ ttsm during a rapidly growing period a* 
eoi^ Mid witsli a alowly gifowing period* 
lAwNt^  1^ 1)11^  4irerag« Bailie 
IKiaibar V^ ai^ lgga. par Aere s Ii^ ured Feroai drowtli in 
©&t#a jINr Aara % il^ g Aera 8.1neb;ea_ 
il&itnk' tSiM^ l^t'iii'ak .titeall iWmlt tSte»ll 
I 2 • a • .• • a 
lat fariod Mlt m s m i 'i@8 t T®®. !4S'?1 1193 S6.47 5*75 
lays Mlt  ^ i t a • : 
to Ampiat 11 s « a : : • « 
s : : : 
fariod #S s m s 1^  s 40 t2m& ^5 :0.?1 1.67 
faya AnptatMs s t i • « 
to Saptaote^  s s 5 : 
I s s : t 
Intira Seaaont 4# 1 m 5 mm ? sm sMll 1  ^S7.18 7.50 
5 s • * • • •' • • 
ffmm was a definite aaaoeiation between tbe nmber of 
«gg# P«3r aor© laad tSt® rata ©f growth of <^ tton in the first 
- m -
p«fx>ied AM @es|»iiNatd tim mmismr  ^#ggs aM the z^ te of 
gmwth iB %e se^mi peidod, grefttest OTij^ ftltion oeetipred 
4wAn§ the fii^ t p«»le<i, i^ ea oettea was growlag Pitpidly, and 
t&e sigalfleasiee #f t^ ila ee@iii*i^ iiee is fwther es^ luiaised hy 
the faet that tMre wem ahomt twiee as aoths to lay eggs 
Sharing the seeoi^  pei^ od as i» the first, IMs was probably 
the resffii^lt of the aetha dfiffcisg ia gj^atei' nuiibere trtm field 
t® field in sear eh ®f a deaS^able host foa? oviposit ioa aftor 
eettoa h»i .eeased p»ow iag« 
la the fijpst part of tt9 season, during 21 days from July 
22 to Amgmst ll|t imelmsiirey lees thim eae**half the mimibeF moths 
ia th® raalE eetton pi^meed abeat 10 pop cent aore aggs and 
fomr tisies as .mmj iaJmiNid fox^ as the lurger musber of laoths 
prodmed ia the «aiall eottoa* Brea l^oitgh the raak aad saall 
ootteii grew ia hei|^t at abmt the sa®s rate, there was a big 
S,iff9rmme im ths asimat of foliago ea the eottoa ia the two 
fields* fhe ^ «Kts ia the field deeigaated raak eottoa were 
abmit IM ii^hes higher thaa ths plaats ia the field desigaated 
iHBiell ©ottoai, iuisd plaats of l^ e tprmr put oa aaeh more 
saeemleat liab thaa ths latter* !S^i8 state of the raak 
eottoa probably afforded ameh aore favorable eoziditioas fer ia-
seet def'elopi&eBit thaa ia tbs «sall eottoa* la ths latter part 
of the seasoa, diiriag ttm 2f days froai Atigast 14 to September 
iaolmsive, ^  per eeat aore M&ths ia tto® raak eottoa tdaaa 
were ia «anll eottoa prodaesd aore thaa twiee as saay eggs. 
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fls3.d tlfe® tiffi# t'M first geiaeratioii was ia eotton. ®ti# 
motbs r«ate4 dtsring the Mj in seelnSed ptums on the eotton 
flmXktff the &mlj mvmmtmt being oeeAsicmal ezmirling o^er the 
plftst to pieees that afforded better ppoteetion from the snn  ^
W&fh eetiiritiee hetgm |mat «t oefised fthoat dayli^ t* 
Paring ttoi period# that the soth# were aetive thej flew froa 
pjant to plant feeding and ©*i|>©aitia ,^ ao®etlffi©« flying a« far 
as IW ©r mire in ©me fli||^ t« fimm ©baenratieass is i^-
©ate t^ t t&i BOthdy dnrSng mtXwm pBiAod, visit a 
nmber ©f eotton plsnts irad emf travel great diatenees. Be-
terMnatims of t3ie m&tb eateh ^ring the entire season showed 
that the sexes were abont e^allj divide, althoni^  the aisles 
were slii^ tly in the majority, ©taring the first week of each 
gene rati ©m« however, ^ere were aboat twioe as sany sales as 
feaiales. 
In cKfder t© deterain© the relation between the growth of 
©otton, th® n^ber fnaits per plant Cscares, bl©®»s, and bells), 
^e moth i^ ofwlation, and egg depesition, the trap was ©|e rated 
three times a week on mm aore ©f snail maA ©ne a©re ©f rank 
eotton* Ike ©ateh or ns^er ©f mths was averaged f©r the 
week, and the growth ef the eotten, the nunber IVnits per plant 
and the i»Bber ©i^ s imr aere re©©rded at wei^ ly intervals* 
fhes® data mm shorn in Wm aeeeieapanying figures* 
these t^a, it will be n©ted that the eotton in the 
field designated as rank grew faster and over a longer peri©d 
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&as©«iatl©ii «.v#rag® plant feelghts  ^ the m-amher of 
frmit* per pliUKty tlie mrmmgrn mtSa. e&teli and tfee average zmabar 
®gi« P»y aejw. At i^ e tim tli<s eottoa atoppod growing, as laAi-
eatad hy tb& plant hmtght and fmitlng, ths aoth and «gg popnla-
tioms Isegan t# d#ei^ aa in tha fields of l^ tk rank and aaall oot-
toa, ®&& ^apottad** iafaatations tHat occar avery yaar ara &m 
t© tk« rapid growing and fmiting ©f tia® cotton plants, which am 
faetors that tend t© inoraas® »oth and «gg popfalation. 
Maperaal and pofflttlatton in ItSS 
ftoa tw©-wha«l~®art tff® trap waa again operated in a cot­
ton field iteiring 1SSS« ®se avaraga naahar moths par acre, from 
tei-waokly trap ©ollactiona, the growth of the cotton, fmita 
par plant, wad agg popnlatione frea weakly records are shown in 
table 
$Rble E#. lacorda of the cotton bollwom »otha, 
agga, aM plant parfomanca dnring the growing 
aaaaoa of ItSS. 
sJtvarag  ^ Average HMftsars'Avara  ^SsmliafsAverage Plant 
l*t# s»wtoer lo«i»s%ga per 100 si^ ita sSeiipit ia 
ti»r Aci^  ton Plant-as.Plant sInchaa 
0 t Q s 8»8 s 20 
3fwm Mil 4 t 0 s 10. t 23 
.l^ ly 4.S m. 1 0 t 12,4 24 
l^y lis 4f : 0 • a 14, S 25 
Jtoly It: S ; 1 s 12, § 25 
Mlj 25: : 0 12.t 25 
4 : 0 12.2 25 
AnipatS: 1 J 1 12*3 i 25 
» 90 »* 
»oth eatete dapliig th® imeSt «B41ag i&lj 11 fol-
ICMTttd ft p&inf«ll mt l.m.M i-W^rnsm " t^s falnfall waa r«Gepded 
©a Mlf 4, m Mlj 7, ®4 si^ tlis fNsr worn empturmd in 
c®ttoii f l»Mj, ©a Jalj 11, tb® cttteh hftd deer^ssed 
t© 14 mthg pm' -mm ©r &m mmTmgo f@i» tti® »eelc ©f 49, f4il« 
rid all @ffiaa#d m l«rg@ mmTemw of moths to eaepi^  i>om th« 
sell im ®orafl«ld», fojp the sajopitf of the wqtwb of th® Shad 
g@is®ratite3a im eosm h«al goi® into th« soj.1 foi* tho pfa]*pos« of 
fiigipRtiz  ^ ahomt 1# to two wooIes prior to this date« Those 
suaths did mot rmmlm nor oviposit In eotto&, fhe oottoh was 
mot or fimitizkg at this tiSMS and the mot^ s dispersed 
frcNtt the field in seardh  ^a more a i^tahle host for ovipositiexw 
fottoa is mot Wm. preferred host of the eotton bollwozis, 
and if oottom is aot groiri^  amd fpititimg at the tiins the moths 
s«erg« 'trim ©orj^ i^elds,, 'thej will .-disperse eoasiderahle. dis-
tamoes •eelEi.i^ . desirable host 'plaata for-o i^positioii. 
Bisomsaioii of dispersal aad iiOf^ latiOB 'data 
two-wheel-©art tyfwi trap pt'oved to be an efficient 
ammm of t^aimis  ^ the mo  ^pE»|mlatioms In ootton. fhe faet 
t^ot »o moths whioh were oap1mx«dy msr^d, and released were 
ever reeaptttred iraiieates that the moths flj oonsiderahle dis-
tanees d i^xlng ttie feeding and ot^ iijosition periods. The moths 
were ohsenred to he aetive oaly tp&m dusk until dawn, and the 
-frtsa fljsM fee fi»3Ld wmm m&S.m at this ti»», 
lt#6wds ®f b©llw®WB pO|5faiatl®as Jitoow timt th« 
growfib. ©f til® ©©ttcstt a» liidl®at«<l fegr the plant h«l^ t anS 
finiltiBg &Te fact©?® tii&t iuflmene  ^ th® weth a»d ©gg ffdp«ila<-
ti®a, fit 14s ®f ©ottoa tl»t J»4 atepp«d gr@iriiig aM fmiting 
mre a© Iftagsi* attyaetlv® t© tbe ®©t&s foy ©Tlp©aiti©ii, %h«s« 
:r«latioBUMp explain tJi® *a|HStt«a" iafeatations whioh o&mv 
mtmwf jmmFrn SaiBfall 1« m jyapdrtant faetoi» iafIteming 
©f t93i© ©©tt«  ^ plant# aad: mmrg/BHB.&e mt wotka frora tlie 
c©il« Appartatl^ r ttoe rai^ ^all of l*t9 imli«ay wMefe ©©©urp«l 
at tite tljs» laa^ga iii^ ax'a ©f w^Qimui tpsr# pupating, aided the 
«©tte» to temt t^o-aeiraal 3?aiafall previsua to tliia ti»e 
had ©a^aed ©ottoa t® atap gF@«iE§ «M t&© a©tii» diaperaed to 
distant fields wi^ mt layi^  «igs» A kaiwrledg© of these 
facta has pi*iVi^  uaef&l ia th© ai^ lieatioa of ©oatiHsjl meaaupea. 
.Beamlta ©f iaseetieide teata 
Xa the lBae©tieide teata for ©ottOB bollwopot control a 
I«tla a^aape ®f %% hXm  ^was e* i^©y©d» Mrlj mopniiig appli-
eatioaa ©f th® ias©#tieid#s wmm sade with a fan-tjpe laaad gam 
©m all Mooka except the ©heelea en Jmlj IQ, 16, Z€, and SI 
a»d Amgmst S, 11, 14, 18, amd gg, flae kind and avemge a»©«£Bt 
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INttel® f?, %© aFrai^ eaieiit ©f bleeka In the 
IiRtla sqmar®, tli© feollwom InJ^Fj and yield 
Qn ea<  ^felock in t3i® timeetlclde tests. 
s • 4 • « TOtai of 
» *# 4 « « S § g Eovs 
22 « 3 • • 7.3 11.9 * 7.3 54.5 
48.0^  ^ lS*f J 4©« ^  31.0 •i • 35.1 171.5 
1 « • ' A » 
• 
• n 
11,8 i 2S..2 S.4 « #- 5.3 53.4 
42»i ®S,7 * * 13.4 33.2 • • 41.3 164.1 
1 1 
• 
• 
« G 
• 
s A 
§.l 6«1 » * ®»0 * • S4.S 52.3 
50®. 4 38.® £ 
t 
* 
51,6 35. g t 
• 
* 
14.0 157,8 
4 t B 
gl.4 J 
: 
« 
• •®»1 • 
1 
S.l 
* 
« 
« 
• 
0 
8.5 47.3 
12.4 . : g9«i » « 31.5 2 23.8 129.4 
e B 
• 
« 
• B A ' 
• 
• E 
6.3 4.0 »' * 6,0 gO.9 • • S.3 43. 5 
15,2 19.7 * to. 6 11.5 • * 24.6 ©1.6 
Ifotal ©f 0olttstns 
44.7 ; 51»t m m §3.§ 4@.3 •' • 51.6 251.0 
1§#.5 s lSf3 I 138.7 143.0 138.8 714.4 
« 
« 
• 
« t 
*®ie letters ladiest« the dlffereat treatMents, 
**®3® figures listed seeond in eaeh bleek represent idtie aver­
age pereeatage ©f fei»» injtu?ed toy toollwona, trxm five 
refords, from Mlj 30 to Augast 24, iaelusi-fe. 
ftpires listed tbird In ©aeb bleek represent the yield 
im pooisis q£ seed cotton* 
- « 
9*es* #&6h arm fiir» a Simple of the 
«me t^ estaieBt ooeni^ taf on## in aM osee in eaoh 
rov, 1^680 Satm wef^ e laot&lpsed  ^tMe metMod of mmtljBls of 
fftfliifi@e« fkble 18 nhmim tIKe irarisiioe laetween treft1»»5mt8» 
botweea 1*^8 m& ool^ wss attrilnited to tke betez i^^ i^ ity of 
soil aM mne^oB ^diatirilmtion of the imseets* fliis varianee 
is eliisimte#* tfaio x>«auiiBii£  ^ vaFiaraee donotnid by 10 
Sei^ iNios of f3fo«dott» prori^ es sa mbiased estinate of the orrors 
is %lm ooapurivoiss of tfa.o i^ Miat»»imts. 
I^ blo 1^* toftlysis of irayiaaeo of bollwona iajury 
m4. yioM of oaoA i^ ttoa fros tlie 26 bloeks i& ia~ 
•e®tioi4o teats. 
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 Isjm» • « YioM 
Soiroo Of t of : Of s Hs«a s Som oj^  : Mean 
^ajpimtios, sf ^m«PO s S^nie^s: Stuare 
total • s 24 
o 
« 
s 
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4f.31 
« 
• 
'• 
• 
• 
g?73,49s 118.S6 
Botvoom loirs £ 4 « -• If.SSs • « 860.67s ElS.l? 
'ilNi'tireea '©oli^ mss 4 « • 2.S4 a * 49«94; lg.49 
Botweom 1^oa%M»st8 4 a • m»ll s 1666.80: 416.70 
lilffiai£Ml.i^  : 12 i m^mt 1,S6 £ 
« a * « s «• a • 
Bae staadai^  eri^ jr of fee aiffei^ ac® ia bollwora tnSvoej 
botwoeta any t»o ti*ealM>ats is 
X 2 m 0.?58 
- t§ -
la %lie &£ t, fer » pi^ toability ©f ©•0i| the *alu« of Jb 1# 
for 12 d®g3P®«# fj?®®(i©a» Sht0paf®pe, tli© z^eqmired dlf-
f®3?®Be® tfeat wmM iadlsat® sigaifieaat iHJsultt woald b« 
g.lTO X 0.738 a 
p«r @®a% iiiJiBrod f®p»s» ®i® lajmry on tli® oh®6k blocica w«» 
8Aj^ tifl©aaaitl.y gJMiatep ttewi tbat tmaid ©a of th® t2*oated 
tel@@S:a» &® diff«jp®iie®a ia i»Jwy fmiad on Isloeks that i*®-
®«iif®d tr®at»ent8 1 asd U, tall® 2©, did »ot differ slgnifi-
eamily frea tfe® iB|mipy fm bJ^oelEs tlsat reeelved th® standard 
tr®»ti»at a, teat the differemee fe«tw®®a the iaiured fom# cm. 
hIo®l:s that reeeived treataeat C aad the stiundard B was slg-
iiifi@fait« €ial@tm ar8i«iiate»  ^B| ealeiiia araemte'^ aalfixr SOsSO, 
S| «ttd ealeiia ar»eaate ^ms five .per e«mt Faria green, 1, 
were .ecpally «ff«« t^iip® la ^ i^ rQlliag 'b®1lLWQvm or redmeiiig ^ 
tajmryI hat, vlkem isalcliim araenat® warn mixed with 2S 
per eeat liwi,#, the ^eontrol was decreased* fte® aontrol oh-
taizied fros the imaeetieidea ots th® various dataa is ahewsa in 
fi^ re M* 
/ > •  • •  - ' i ^  •  ; r -  '  
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. Wm mm ' of ia4u]>«d fora« 
for t>@3.1«©»n tsJiKry i®d tto® mmmm yield ©f »e«d c©t 
tmi fib® itm tr#a%»nt8 aad ttoe diff®r«fie« 
t«o«m me&m and ataxadsTd tT&utmmt for aig* 
aifieaji©« ...la ia#©e%ieid» %««%». 
i l%r Oeat Btjjared 
iVefne ia iollwer« 
tXaiary • 
ttUMB ia"".. " 
sFeaads of 
tSeed Sottea 
l.,-iia«itiffli Arsenate 6,4 8 31,4 
Q* taleiim l^ sesiate pirns 
0i f>er seat 
f.7 I 87,g 
s 
INi,lei«» Arseaate-
Salfar j^iO 
5.1 t 56.S 
• 
* 
1« $al@i^ .Arseaate t^ as 
S.|»tr-eeat far is gt««a 
6,1 s 38,6 
5 
Mm itoselE 22,9 : 13,4 
t@r siiptifleaaee, a treata t^ 
«a«t differcfiNin tl«i staiMSiupd 
by -
1*61 
i  
t  
t  5,S7 
: 
i  
} 
Wm ti«tw#ea tSw® yield ©a th» Moeks whieli 
««tir«d' -ftigr «Bd ttoe yi®M ©» tiwi bl©ek» received 
#ta®d«M trefttiwmt ms  ^fee ftt least %& be elgnlfloaat, 
ftee yield ea tlm eiieek bleelk:* was sljgalfieantly less tliam tlie 
yield oa teloeks «tol®li received tfete standard treataieat. ffae 
yield ©n bleO:i® wfeiefe. renelved treatssnts asd S did aot 
differ aigmifi««tly froa yield ©a tMe blocks which re-
eeived tOh-e standard trealafflSBt B, Iweter,.. t&e .yield was e©a«-
sldem^ly Immv (table tm the bloeks whieh reeel*ed treat-
m -
mm% I'iidtactim la yl®ld tm t&eMS® t>looka was eai2u»#d fey 
%hm. aigaificaiitly largef of %ol3.«oj® ia.3ia?«d 
tliat m&wpr&d tmm: ^€lj S0 to Mg«®t- B4* Tim aTorage diffirr--
•n©® of ©«fe i»er©*»® Im feoliwo» injia^py and 6-.3 pmiada 
'^ ©di^ ttSBa tm yl«M fi^  treafewtnt 0 iadleated that 
•Qa awrag® <^8 p®i?- esafc injury dwlng th« time In twa 
©f vQ^rm cwsr««E3fa?®d i^ da t^M th« yi«ld abomt 1*7 ponads. of 
•g#@d eottm |»r bleh@k w |»'omda pe-i' «ei«-. 
l^aleium awiwimt© ir« femd t# b® aaost «©©3aoBiioal 
|5®l«€ii to ap|tly f^  to'&llwfffi 4pplleatioa should fe© 
imSm at fiw day Imtmrr-Blm ia the #arly SQimiBig at the rat® of 
trm. B»M te.l© poiti*  ^,p«r a#3?®* first applieatioaj 'iteald 
appii®d fc© Ui# eott€«a ahont th® tiio® that tha smt^  
''iwmt ^1® g#i0©®d l^ pood la ©cum. mad traa»f#r to eotfco®. ®tla 
tlsie esn. b©.d®:t#rsiaaRa hy amcessalv® agg ©oimt recofds# ^9 
a^E t^oaya of eottoa hollwoim ©ggs- Jmcreas# arspldly Juat aftar the 
moais %.raMf»r to eottoa pi'ovldad the eottm im stics\a«at as 
iiidieatad hy p3.«at growth and prmttmsm rainfall:,. Applleatlms-
of ^alQlvm araanat® proved #ff#otlve la killlag t^ i® worm whan 
It was appllad at th@ tin® yomg larr«w0 m-r  ^hatolilng tvxm 
th# ®gg» or hmtm® worw- wer# Jior® thi^  ona-^half gstrnn and 
had ®»t®i»®d th® holla to- f««d* 
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Fig,34, Adult Mexican 
cotton "boll weevil 
(greatly enlarged). 
Pig,35. Cotton boll weevil grub in 
cotton square. 
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lN>w©H m&. <40) powdered apseiiat© of 
laail at tli® rat© of two to two sad one-fealf inmads per aers for 
sffsotiv® eoatrol ©f tli® wssvil as early as 1909» As an oat-
growtb of this work Soad {2} eoi^ oted tests and reeognised tbe 
possibilities of «alei«a arsenate as a control for the weevil, 
Ijiter Qoad and Qassidy {<3) reported that oalciism arsenate with 
not less than 40 per eent arsenio pentoatld or more than 0,75 
per oemt water aolmhle arsemio pentoxid and with a density of 
mot less than @0 or n^re than 100 ml3ie inehes per pcmnd gave 
good ooatrol for ^e weevil witbomt iajtiry to the eottoa, Bay> 
woM and Saith C25) developed mmtlm&m of ja^eparing a eostaereisl 
grade of ealstma arsemte that was effective in controlling the 
weevil with«it injury to e©tt©n» #€^son and Soad (33) de­
veloped aiiitatele dusting ntehlnery for applyli^  ealoiuai arsen­
ate to eottoa» 
In lft4, foi^ y lohnsoBy and Melleil i4) developed dust 
hoppers and reooosnended %h» use of airplanes for applying cal-
elaa ars«a*te to cotton for weevil eontrol, 
lesear  ^worlE has heen condmoted on the boll weevil in 
praetieally all the Soathera states, and nsoaerous reports of 
this work have heem Iss^d fey the varloas experiment stations. 
le©©®H»ndatioa8 for eontrol have also %een Issned hy the var-
loms extension servioes dealing with the problea in their re­
spective states.. 
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W0T & ifoatoei* of ©ottoa w«a thomght to be the only 
bost plant of th® wewil,, but it has been deaoaatrated that 
th®y will f®#d and breed on othsi* plants that are closely r»-
lat®d t© oottom* JINiims Ctl) Mpoptod that woovils deirolofjod 
to seaKial liatwity ©n caltiifated althea, Sibiaciia ayriaeaa L,, 
aM deposited oggs i»5w«.lly In the buds of thia plant, 
laatsr and jilMa (30) roportod ^mt tlmvm w®p© two ppia-
oifal porlods of dispei».8al dtiriag oach soaaon, th© first p®pl(^ 
®©«sni*i»ing wh«a th® ovejwlaterliig weevils leave their hibernat­
ing <|«arters and go in search for food, the seooad being when 
a total lafestation is reaeised* Hewell foond that the 
weevil Md a ««ra®er disfwraal psriod dmrin^ nfeich it flew eon-
aiderable diataniiea« 
l^ well also fottMl that diii^ rsal waa induced or ac-
©elerated by aa inswiffieieBey of minfested sq^ree. 
teiter aM fierce tSl) divided the nataral diaaemiaation 
of weevils as followas spring seareh for eotton, spring spread 
wi^ in the field, atwer flights, and fall diaperelon* 
li»ly (SS) eomlmded that the dates of the beglnniaga of 
ea<^ brood of weevils ©olneMed fairly well with the dates of 
the beginnings «8f eaeh period of spreadi, and that it was the 
mp^wpmnm of a new brood whloh ®tve the dispersion its la-
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pal#®* 
(S) oonfli*M0d the opinion of limter and Hlads that 
tfe#s*® w#pe two prlaelf®! p©3:»lods of dlss®®iaatlon during a 
seasoB, l&e first ^rloi. ©osttrs *li«a tfee hlbamatlng *©e'«'ll« 
immm tte«lr winter quarters anti go In search for food, Bun-
mm, hm^vmr, did mt fi«d. tliat «3# s®eoi»l period occurred at 
tlm ti®e & total l«f©4itation had to®©a roaelied, 
llads and "fotfeera |26) f tfeat th.® asost ©xtenslve 
fliglit took pMo® 'fe#tir®en Amgust IS aad i«pt«Siber 30, th® dat® 
heiag laflm«ae©d fey tii® fraltlag ©f tiie oottoa. 1>aimara coa-
fir««d fe® tte» at whieh tfe« flight® took pl&em, hat did not 
&gm& that th^ flights w#r« g©if#ra®d by the dat® that th© 
plants praetleally ©©asod fwiitlag. 
|S) coBOltislons w®r« aa follow®: 
apring aifratloa of th® ©'»®jpwlatere<i cotton feoll 
mmmwXl la Its s««roh for food does not always hegin iESBodiatoly 
aftoF w«ather eondltions ar® fawrablo. ®b® w®e l^l »»ttle8 la 
larg© ft®Ids In infers# proportion to the distance that each 
part la l@<sat®d froja tli® hlfeematiag ^piart®rsy aM they aani-
feat wry llttl® flight activity after th«y aettl® In eotton 
fleliia,,. 
g®a®ral laiiratloa ]^rlod iMiglaa with th® ®Bi®rg®mee of 
th® ajsring hr®€ w®®-?!!®, extent of ^neral dispersal la 
not deposdsnt o® asy ©n® faotor, %«at on an lnt®rr®latlon h«-
tw®@m a heavy w«®irll popmlatlon, ahaadano® of l^ it prodao®d, 
hi^  p0r®«ittag« of tra%t litf®st®d wltii ®gg paneturaay and 
r®asonahly high tsffipsratmros,* 
eoaelmslons as reported by l^ ^nnam w«r® aiailar to 
thos® of amt®r and Flore®, *feieh IMleated that moveaaat fr«-
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qm®atly plae® w&em fields wer® onlj sliglitlj infested} 
that tiie lasQet Imd a well«devel®p#d instinet for extendiag 
its raage into new territoi^ '; acd tliat tSie weevil did aot fly 
in any psrtiewlar direetion auless governed by stroiag winds, 
Mimam did not find ai^  e©rr@latioB between ©aergene® of 
€iff#reiit generations and periods ©f migration, Imt he did 
B©te tti&t th© overwintered weevils, after tfeey settled in cot-
ten^^ were imcia less aetive than tfee first and seeoiad genera-' 
tion weevils, 
teii»ss {2&} foi^ mi &at a large no^er of bell weevils be« 
ea«e active during the noraial period of hibernation. Sereen 
tra|» reeords Indicated that aaximiM tempera tares of 62®F, or 
hi^ er were necessary before aetual flight took place. Ihia 
temperature of 68® was six degrees higher than the temperature 
reported by Sinds and fieree as being neeessary before aetual 
flight took plaee* 
fee fe«tle boll weevil deposits an egg in a eavity tovimd 
by eating into a eotton aqaare or boll. Ifeie eavity is eloaed 
by a asa»ellagia€®a s^abstanee see.reted by the asee-asary glands 
of ttie f«Bale ©rgana. Warn feeding panetores differ from the 
punetmres oontaining eggs in tl^ t they are left open. Weevils 
have a definite tenden^ to eonf im egg and feeding panetures 
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Daily catch of weevils on traps under the followinp con-
A, non-cotton; B, one and one-half miles from hiherna-
Lfcernation quarters; D, heavily in-
- im -
fumble SO. ttie i*elatioii tl» percentage 
0f pinetmred s^tuares and^ aoetiaaiXat i^ re trap eateh 
©n Mgu&t 18, tlae date of complete infestation 
In the heavily Infested fleMi ar^ tlse relftti*® 
isetween the first date of Infestation, first and 
total trap oat^to, md tb© aaxlfflaa fraiting date 
of the cotton. 
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©a July f, th« ®f fell® first i^ «©rd«<l lufestfttioa, 
t»6 |>#j» eWt €rf t&« sfaai?@« w#ipe piii0tmi»e4 In tlm h«ftvily in­
fested field, A iBfestetioii deireloped by August 18, 
whm^mms m imfestatio& was fmss^ i» t^e field tbat was at least 
@1^ iffiBi ©as-half ttiles trm hiheimatloa taarters, Aa early 
iafestati©© was tmm& la the mplajMl eetton field whleh was also 
is the tian»diate -rieisity of fawrafele hihe^MLtioa <}i3iarters« 
®a« weevils were active 1b this field from J l^y 13 to leveaiher 
®, inelmsive, hat a severe liifestatlea did not develep heeaase 
the ®#tt@a aiffered trmt dremght and eeased fraitlng early ia 
the seas®a. @a ^tely 13 the first weevil was eaptared in the 
heavily iafested field, sad it was fally three weeks later be-
fere la^e first weevil was eaptmrM ia the field whleh did aet 
heet^e iafested aatil late fall« 4 »®h larger mmher ®f 
weevils was takem #n the trap leeateMA la the heavily iafested 
field thaa was takea ®a the trap ia the field which did aet 
hee®«e iafested. first weevil was eaptured September IS 
®a trap legated ia sedded pastare* betweea eottoa fields, 
iadieatiag thst the field to field m©v®®©at or gemral dis­
persal i^ riod begaa aboat this tlTO. this date eaae during 
the tiffle tl!»t the peak of eateh oeearred oa the trap loeated 
ia itoe heavily iafested field# It will also be aoted that 
this peak of eat eh oei^ irred at the tise whea 75 per ceat ©f 
the sfaares were paaetmred ia this field. Tim mAxlmam trait-
$.13^ date of the eottoa, however, oeoarred woh earlier thaa 
— 1.1>0 •" 
Bi«fi@y»a3. ant in 1QS3. 
Sia&« tlier# «R« & signifieftut <tiffer@iiee in tlie eaieli of 
v#oirils on tUm lawipii «t ttoe fiiffereot looatima in 192^, th« 
iros>k for li33L wm pl^ sxioS to <i#t@i>mi»s tiM timt and also th« 
rapidity with Ti^ ith. tim spirat^ irai*ioms dtistanees from 
Ml&efmtiea * <t#sii?6tol« looatiea was fomd for 
tj^ ae atiiftios^ Mii^  a soot ion of lovoi liottom land, alxmt six 
»ll®s wido ted frineipaily flantod i» oottoa, feoi^ oping a 
partiallj wooioS strip soireral miles in length on the south of 
tho ootton land. Standard serooB traps wore looated in this 
strip aM extoniod oorl^ ard in th« eotton at ^3«--oi|^ th, oso* 
foiir^, ®n«-Mlf, thr®«-f#«rth«, and on® and ©no-half milos, 
rosfoetivoly, fro® hih«3raati<m qmartors. 
traps w«i^  installod in Kan^, Mt no woeirils w«r® 
oaptorod hefox^ fh® daily eateh for ®aeh of th« 
traps, fro« JWly It to Moveatoor Mp is shown is fig, 3?, Ifes 
rolatioa %®tw®®n ifti® infostationp trap oatoh, and tho condi'^  
tion of the oottoB is shoim in table SI, 
0 
o ^ hi (X 
^0 i" 
CL 5 
< 
u 
If) ^  
> ixJ 
UJ 0 
CC U) ^ 
CD 0 
2 5 
D 
Z 
0 
0 
.1 lllllllll JJJ L 
n i l  I  i  I  
JL Ji_J I. 
J tin II 1 II I t 1 L 1111 i 1 1 
J L ILL iliJ »l mill iL 
U H I 1 
mill ll 1 
J L 
12 22 
JULY 
II 2! 31 10 20 30 
AUGUST SEPTEMBER 
z 
g 
—^QCUJ 
U. 
QC 
(/) 
cy 
z p 3  
10 20 30 9 
OCTOBER NOVEMBER 
I Q  OU. 19 {J 
M 
M 
M 
Pig.57. Daily catch of weevils on t 
19 under the conditions indicated. 
^ans froTT! Jij Iv 12 to Novemher 
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ITitfel# 01* fti® p«f*©«iitag€i of |MmetttP«d sqaar«« «nd 
tr«p ©at©& ©n Septeateer 3, %lm dat® of e<aipl®te In-
f©«tatiom next t© liiljerBatlon <|u«i»%«fs; date of first 
lafostatioa, «®id first and total trap eatcfe with tlie 
fruiting date of tia® ©ottoa. 
Per' • '#ent 3mE®®eSite~©F 
mfHp First 
#at«li &nil:a:S^ s^ ik'' 
S®yt,4 ;tioa 
First D^te:fotal:l^ lfflair' 
taovils :WmXLBiWval%S.mg 
iSamght:@Bgsglit:Bate of 
OR Itmp 'OEi Irop <ljotton 
X^fttlom 
c«, .^.pt>-3 
t®st to 
Mbormtioii 
Quarters 
1/& nil® 
from Miser-
aatloii 
fmrt®ra 
1/4 all® 
fro» Mifeer-
natiom 
tmart®rs 
1/g all® 
froa M|j®r-
mtiOB 
^art#r« 
V-i »ii« 
froa IWfeer-
aatiom 
(fimrtor® 
1 mil® frm 
Ml:»®r&atioi3i 
ftiartors 
1-V^ ailo® 
fmm teiiber-
matiom 
garters 
Betvroea 
OOttOB 
fl®lds 
?S 
m 
m 
m 
o 
0 
17 
18 
iwm IS 
^^m® 25 
July m 
teg. rr 
Atig» 26 
Septal© 
Sept,18 
Jtoly 23 
Septan 
Amg« 2S 
57 
Aug, 
Aag, 
J*ily 27 : 47 :Aug. 3 
: 
: 
• 
» 
i 
iug* 26 s 26 :Aug* 3 
« 
* 
: 
• 
: 
Sept, 4 : 10 :Aug* 17 
: : 
: 
Sept, 7 : 12 lAug. 17 
32 :Aug. 31 
: 
; 
16 
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Ifee first ii»feet«tiom 1>©11 w««Til was roeoi^ 4 &n 
Jtee 1® ia e©%t®a aearest t® faTCormfele tiihrnrmtlon garters. 
0a tlmt ttafm# p®r ©©at ©f tfe« squares were pazietrnz^ed. 
2m mine weeks the imfestation had domhled, and the weevils had 
spread three ^ fearths of a ttile* la abotit three weeks after 
this, «r o»e-tfeiri ©f the tlM^ It toeic ^e weevils to go three 
fimrt&s of a »ile, thsf^ had spread s^proxliBately the same dis-
taaoe, IMs rate of spread will m doaht vary with the differ 
eat' ®ll*iti@ ©o^aditioas tmm ymmr to year, 
1® weevils were ti^ a om the traps at i^ree-fmirths, oae, 
a»d m»' »ad nilo dlstaaees ^tll September 4, 7, 
•• 0 
as^ 11, re«|»otivoly« Ap|»re»tly the weevils asaelly spread 
ia ©©ttOB slowly dmriag the first |mrt of the seasoa* fhea 
i^ sietiffim aear tim latter part of the samer they aiigrate rapid 
ly, «ad «®ver a wide tewitoi^ * ^e peak of cateh oa the 
sore-em trap, loeated biitweea ^eottoa fields and ia a clear see-
tic® of tlm- partially wooded strip ©ocarred darlag the first 
week ia i<lpt«Bber« At this ti»e the weevils were laoviag ia 
large i»iil>®ra fro» field to field and ^e distribatioa had be-
e<»e geaeral* this is iadioated by the faot that at this tiiae 
ti«i weevils were emm i^t at tlas farthest distaaee fro» hiberaa-
tioa faarters, Ifeia geaeral dispersal period oemrred dariag 
a dry seasoa a^ral «y ooemr earlier ©ae year thaa aaother. 
the oottoa aroaad tlw t^p loeated at the farthest polat, 
or oae aad oae-fomrth alles hiberaation quarters, was 
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plantiiNi l«t#, md tte n&xljwisi frmitisg date did oceur imtil 
%im latter |mrt «f togaat* fli® e©aditl®m of thla eotton evl-. 
demtl^ r iafla®a®#d tti® master of weevils at this point, for a 
p^ter mifflljer of weevils were eau^t after September 11 oit 
i^a tf%p t^a were mm tlie otiier traps tbat were located 
nearer to tk® bibeimtioii ^«iart®rs« abtmda&ee of frtiit o& 
tte-is #®tt«® was attimotlve to tlie weoTila after tii® genei^ l 
dlapertal period toad begaa. 
Biaperaal mm& ropttlatioa Oariag mg-.19Sg 
^re® trapa were operated la different eottoa fiolda d*ir-
ItSE* tiire® twipa d i^sg lt33, tlire® traps daring 1934, 
foar traps darijQg lt3S, and tferee trapa dsaring lfS6* fbe totii 
dailj^  ©«t€ib®» &m tfe®i» traps are ^©wn in figui^  2^# ?h« 
reoopds were disooatisBed after jtegast SI, 1SS5, and Septem­
ber SO, ISSi, Beoorda of ttee infeatation, condition of tbe 
ootton on oertain dates, and dates of tbe general dispersal 
period are ateowa in the following table* II© infestations de­
veloped in mj of the field d«£ring 1934 until after the begin­
ning of th® general dispersal period, ^diieh oeeurred dnring tl^  
latter piT% of ,iept®«ber» 
20 
1936 
J juai J J. »ii >_.-u_-i_--L-tdL L ilii 
1 9 3 6  
Jl !_ jLitlill 
1934 
L_l JJuuL _ULIL ill UlLi LLiiii 
1933 
J UL. iitiiiiiLiik ii 11 111 ill 
1932 
Jl L±. I I 1 J I—I 111 1_ lUiilLl il • I .lii 
5 15 25 5 15 25 4 14 24 4 14 24 3 13 23 2 12 22 2 12 22 
APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER 
Fig,?8, Daily catch of weevils on three trers diirlne 19S2, three traps during 
1935, three trers chiri ria: 1934, four traps duririR; 1935 ar.d three traps during 
IS 56. 
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INifel# M* r«lati©n ©f percentage ©f paasfcered 
sfmares and date ©f i^yEls^ gr©irt1& ©f the e©tt©n t© 
date ©f t^eglimlakg attd peak ©f general dispersal 
peried dwlng. the feriM. I©$a-19a6, 
« Average Average pat-e s ApprexlJttte s INite ef 
t W&r ^ n% ©f the ; .i^ginn^isg : Peak of 
ITear t mt Bfaai^a IbuciaKim 2 ^te ©f s Flight 
s 
t 
Faaetured 
©n m 
^^th ©f 
bottom 
; field t© Field 
: Xovesent 
{ 
s 
mm 
•t 
I 10 Jtely 1@ ; Sept. 10 
1 
! Sept. m 
ii®3 •i m s Aug. m : Sept. 8 
im i 0 «LJ»i Smlt 5 X Sept. 22 s Oct. 11 
wm : M .Jtely t@ s ^ly 19 s Aag. 22 
mm s 
i 
my If s Sept. f 
s 
: 
s 
Sept. 82 
as la^leated by tfee mn^er fruit and plant hei^t 
**i:iife»tati©a» ar« Im dae t© applieatl©n« ©f p©la©n that were 
wde t© large aereages ©f e©tt©n dwii^ the seasems. 
file »axii«t® grcwrtli ©f tfee cotton, a» Indieated Ijy tbe n^-
teer ©f frait aa^ ttee plmt hei^t, apparently did not furnlsli 
t&« iM^silae f®r the ®eaei^l diaperaal ©f the wee'vila, f3ae in­
festation was low in mm& years and high in others, when the 
general disperaal period l>©gaa, Hioleaale poisamlng may have 
inatlgated m. early dispersal In 1§3S, hmt daris^ 1950 wh©le-
•ale dtxstiii^ was again praetieed and the dispersal peri©d did 
aot hegln mntil late. 
Biaamaaion ©f dis^raal and poimlatim data 
la 19^ , the field t© field a©vea®nt ©r ©sneral dispersal 
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fe®g»a Sdpteaiber IS* Wo-im d«te m&s at>out the tima 
tiiat » S^ACTWTA ijaf«stiitlon was Im. SOBMS fields while 1B 
&%h.mr» m iiif®statl®n #Ei«t8d« fli® mudmm fmiitliig date of 
the e®tt©B eft«# issaeli earlier thaa tke general dispersal period. 
In 1®31, tbe fenewtl dispersal pericwi feegan about Septeia-
feer 1, eonsid#ral>ly later than the msiiKam frnitlng date in 
«©flt fielda. So weevils were found in the fields loeated 
three-fomrtha, on®, and on© and one-foarth mile distanees fr<m 
MM&wmtlm ifaartera until after the general dispersal period, 
Weevila spread in eotton slowly dT3d?lag the first part ©f the 
season until t&e general dispersal began, after «teieh they 
apread more rapidly coirering a large territory, 
®ie general dispersal period he^n Septeaajer 10 in 19S2, 
August S? in ISSS, September in 1934, «ftily 10 in 1935, ttsA 
Septeiii»er ? in lfS6, ieiltier the mmimm growth nor the in­
festation alone j^araiahed the lapulae for the general disper­
sal, Wim interrelation between «ieh faotora aa swixlimm growth, 
infestation or a high per sent of squares infested with egg 
pinetures and oliaatio conditions, no doubt, influeneed this 
general dlsi^rsal period, eat®hes on t4ie traps, which faee 
the four ©ardinal direotions. Indicate that weevils fly in one 
direetlon as freely as in another. 
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l^ eojnls ©t %©11 w«®Til infdstfttieas wer® taken on tfee 
^tin scimftr® of g§ tol©e&s wMefe s^uai?© Is desopll^d on pag# V7 
naieF l}®llir©j» ©ontrel. Sine® calclmffl arsemte is the atand-
ard c©atr®l m8®d f&t feell weevil as well as bollwom, th® 
tests seFTO t© detemBlne tli® aost ®ff®etiv« insecticide against 
feeth ins«©t8« Tbm date ©f anplieatioQa, |>Ottadage applied, and 
insoetitides msed are given on pig® 91. mm feoll weevil in-
featatiOB rmmrAa were aad® <&n eaeh bloek ©a th® following 
dates, aily 14, to, 23, 30, August 4, 10, 17, and 24. ?he 
average per®©stag® ©f iM'ested sQuaf^s froa ^ ly 14 to August 
S4 ©a @eeh bloek la ^owa In tafel® 33, Ha® different poisons 
were foitad to t>e e^mally effestive In reducing the Infesta-
tioa after each applleation.. 
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Mm fb® &vr&w^w@nt of bloeks la th® XAtiB 
aiKl %®11 w»©Tll liifesfeatloii oa eaeh bloek 
ia the la8#@%ioMe tests. 
MM. s 1 s I #otal of 
3 • '*» • * A •S S ; e B Sows 
10.1^ ^ I tl,@ i 14.9 ! i&,i 10.2 72,4 
B 
* 
t U 
t « 
3 h I B B 
11,9 • c  
-<1 
16,1 I t4,0 J i2,§ 9,9 74,4 
1 
0 
• 
* 1' 
* t 
t 0 i 3 k 
12, § t i.4 I 1®,€ J 12,4 t2,8 69,7 
A 
I 
4 
•m S 
$ * 
t » 1 § 
2?,» * 14,S J 13,3 ; 9,1 10,9 7&,8 
t I 'i s 
§ i m I 1 ! A : B 
?,S 3 i 10.4 s 16,4 J f.l SS,1 
fetal of Melmmm • 
•S' ?i.i t t 6$,4 s 62,9 545,4 
J i t : » 1 
Idtiers ii^ ieat® tli® <ilffer«iit treatiseata. 
a¥®rag® p©i^ #ii^ ig© «»f s i^mares t»y tM>ll w©«¥il, 
trm ©Igbt reeepfia, freoi <$ulj 14 t© Amgusfc 24, inelusiv©. 
WD.m& data w©r© amlyaed by the method of an»lyai8 of 
"rari&i^ © im tftbl© 94, 
S4» ItoJilysi# of -rarlaBe© of boll weevil 
izif©station ffo® 2& %n inseeticid© tests. 
Jieeirll jti^ e8t»tioa~~" 
of X Mmn Sm*i*©" iogarc©-of ymriatioa t^gyeidoiti 
foteal." 
Wetwm-m Uma, 
i©tw©©a €ol«w&ff 
B&tw-mmn 'f^:©ts©mt8 
t 
i 
t 
t 
s 
n I 
4 s 
4 : 
12 i 
1T.4S 
482,00 
80,01 
4.S7 
1J^«50 
6,67 
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st&Bdlard mwr&r ©f dlfferem® la bell veevll in­
festation botweoa a troati^ iit sad tii© staindard is 
X 2 « 1»63' 
la table of t, for a ppofeaMllty of O.OS, tto® value of t 
i# 2«1?9 for 10 d^rees of fr®ed®»» fhere, tlie required dif-
fereaoe tlmt wmM iiadleate sigaifieaB^ results would be 
t.ltt X 1.63 * 3«SS 
per eeiit ptmotared »tumre«, ffee average per cent of pu&etured 
squares fooM o» tiie el»©k blooks was sl@alficantly greater 
tlicoi tbe average f»r oei^ t fonad oa any of tbe treated bloelcs, 
table Si. It will be noted tMt tbe differ©noes between the 
average per eeat of puaetured squares found on the blocks that 
reeeived treatments B, §, and 1 were irot signlfieant. All 
treatffioats were equally effeetlve in eontrolling the weevil, 
f&e ll»e, mlfur, or far is green that was added to the ealolum 
arsenate on blooks 6, B, ana 1 did not affeot the toxicity. 
• im -
f&bl® fes m»m pBPe®ntag« pi»etMr«d squares 
f®p tl^  flv# t»ataMit8 aad the b«t«r«6n 
«i|r aean umi. m&mm ®t thm stazidaM ti^ atmeat 
B»©»»««ry sign1fteaaee in la$eetieia» 
1fe»eat»eat 
JNmotared Sttmarea, 
loll Weevil lafeatatioa 
1, 0al6imM Araeaate 18.0 
@al:Qi^  JkPB&m%9 plas 
SS per -eeat tJtim IS.S 
B. @aleiiai &rs#:EAte« 
SulfsHp- S©sSO 11.1 
:l« 'Oaloiaii Arseitate plma 
S 'per oeat Farla greea 11.0 
A, CUfeeek gg.5 
For algaifioaiMsey a treatrasat 
asaat differ fro® tbe ataai-
ard by - 3.$& 
MXm& tlie)P« w«i*« «o sigaifi&aat ^ff^pemees l?et«eda any of 
turn tmrntmrnta f©r bell eoirt;r©l, tb® yields (table 27) 
©a %&» tinted bl®ek8 w©i*e a^t laflmeaeed l3y tbe boll weevil 
infeatatlom, infestation i^ eopda alom §aifo •e3?y good la-
diisatloaa a» to ti® effeetifeaess of tbe fwlaoa®. 
8eO-efflm».aibitieB.a to ©l^ aatega 
0al©itm az^fteaate applied la the ^at foi?® at tbe rmte of 
irma five to set^ea iwaata per aere baa jspoved to be an effec-
- Its -
tiv® «©atip«l jf©i» iNsll Itois mtoplal diluted with 2S 
per 0«mt l im gsw go^d emtrol ^en the infeatfttioii was 
moderate. P^st ftpplieatiome iSso^d Ibe «Rde early in the mom^ 
img ©r at mnf tine when there ia mo wind movrnmrnt, Bie first 
applieatien should he applied frim 10 to 15 per eent of 
tM a^oarea are pmnetured^ and sh<mld he fallowed hy auhaequent 
applioatioaa at flire day internals matil t^ree applications 
hair# heen ttede, fheae three applieatiesa will manally reduee 
the infestation naterially and dnating ean he diaeentimed 
mtil the wee'7ila again inerease to s'^ ffiGient nsEoabers to in-
feat ahent W per eent ef the a^nares. Additional applieationa 
are neeeaaary fr«t tiss to dizring the plowing seascm and 
until the erep iMia mt«red, in order to hold the infestation 
helov M per eent* 
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mmm Tmim 
Wlm»r feliplipa, tpltlet (WiteU), (fig»S9) 
wma first A®«©rife«d. «» f1to*ii» tyitiei Wtteh frca speeiswiat 
edlleeted in Wiseoasia CIS) in 18&S* It was givaa tha eomaioii 
mme wheat tliripa aiaee it was mmt^red a serieas peat of 
w^at at tfeu&t ti^ , for a mmtss* of years the inseet did not 
att3nft®t attemtioa^ hut im l@t8 ^aiataaee (42) regarded 
tHia species as one of two aost ialarioas speeies of Thysaa-
optera im the Waited Statea^ ^aervatloaa oa the hiology, 
iajmry to #t«iwherrie», and soatrol aade la Florida were givea 
la this hmlletia. Binds (M) redeserih^ the species aj3^ 
plaeed it ia the gems ISathrlgs, Xor^ta (3?) listed the 
speoiea as oe#itrrlag oa cotton as early as lilO. fhe gema 
was later retrised swd the species was placed la the 
'Sems teaaKliBiella» 
fSila 8|^ #ies has heea refwirted as®y tiaes as tee lag a pest 
of a lari^  airatoer of ealtitated plants, ®Qd several other 
species of feripa Imye heea reports a# e«tisl«® ialary to 
cottoa; hat not until reeeat years Ima the flower thrips heea 
eoaaider^ -em aa iajmrioas pest of cottoa. Ihrlps iajiiry to 
©otton camsed hy omioa ^tiripa was deseril^ d by Wardle aad 
Siaipsoa CM) i» 192f* It was stated that the injury to cot-
tcaa was ©i^ sed eatirely hy preaatare and excessive defollatloa. 
o 
o t 
« g 
% ^ 
0 s A 
•P 
"  I  4> 43 
1 I 
I  5  
I  g  
m 
tfi 
« 
I 
§ 
o 
< 
3  5  
n 
t $ 
ri 
i 
•rt 
S 
I  I  
}» * 
# © 
!' 
S g 
h  I  
s  I  
'' I  
I  ^ 
I  I  
I  I  
o 
# 
I  I  i  
^ t f I  ^ r t  
% 
" 1  
I  #-l 
Vl 
s  
0 
& 
& 
I  4» 
J  + »  
8  
I  
€ 
I 49 
t 
o» 
« 
1 
at i 
& 
s 
48 
t O 
o 
4» 
« 
s  
I 
i 
13 O 4* 4J» 
o 
o 
<rl 
4A 
a  
a 
I 
1^ 
« 43 4  
g   ^I K 
I  I  
!i ^ I  e  
f-i 
s 
m h 
4» 
m 
o 
a 
§ 
0 
i 
m 
a 
•rt 
I 
s  
I 
I  
s  
g 
•CJ 
t 
!» m 
4» e  
& 
m 
•d 43 
I  I  
S4» 
«4 Jo 
§ 
4i I  
I 
1 
g  
& 
g  
g 
4» 
1 S 
49 
s  fi 
% 
5 
^ i  1  I  
0 
m 
s 
1 
a, 
« 
I 
g 
t 
8 
ffi 4» 
i 
I  
1  H 
H g 
f s 
^ i  
I  i  
g 
4» 
1 
*9 c 
IE 
%>< 
© 
IP 
i 
I  
I f  
-• ISS -
toy mm «3E@®a8ive hrm i^mg (fig,4K)) of the re^trnti^ re liratos. 
®s« yl«l€ ta said the fip*ilt ia*o&aeti<S3i 1# retarded on 
th® iujNirod plants. 
Standard tmpi, figar® S, w«r® also ms«d t© obtain infor-
mtion OB lairip® diaporsal periods, but thripa oatohos w«r® 
raoordad only from on® «qmr® foot s®otion ia the o®nt®r of 
®a®h wing, 'Bm traps w®r® ln»p«et®d tri-weokly, and th® mm-
b«r# of adult thrips oapl^ rad w«r« reeorded. 
fh® popilatioa raoorda w®r® obtained at weekly intarvala 
by plaeix^ plants, eolleeted at rani<^ in th® fields, in 
Berleae fannels and reooMiJ^ the mimber of thrips aa th® p l^anta 
dried omt, %eae reeorda inelade both iiwatur® and raatnre 
toxim of the isoieet. 
Maipereal and yoimlation ia 1955 
fhree standard traps were looated in different eotton 
fieMe aai two wer® loeated in different weed fields to deter-
aine the periods of thrips dispersals The popalation z^cords 
were a«de in th® eotton fields in iftiieh traps were located. 
'Sferip# were fomnd on ootton seedlings as early as April 
If the ti»e th® eotton was mp to a stand, Xalfomed 
tn|mred plants wer© observed by W&f 2 before any other in-
Fig.39. Flov/er Fig,40, A, Kopmal cotton plant; B, C, Cotton r^lants that 
thrips (greatly were injured tj flower thrirs in the seedling stage, 
enlarged). 
- -
»mtm tend estafelislied tliamselvas In fields, weekly 
pofmlstlea i»®e©ra« {t«tjl« M} were diseoatimed after Jmae 7, 
at wMeli tla« tlie eottoa ted attalaed a hei^ t of 8© iiiel^ 8» 
falsi® M, l«corda of tlie a*©mg© melslj cateh 
per tj^ p in eottOH aaft weed fields, sad the popa-
latlOB OB cottoB oa the dates Indloated. 
• Average W««iciy Popiiation, Av­ Average Weekly 
Hate : Satoh Per yrap erage ifitmtoer 6atch Per^ap 
la lleeda** 1®S3 s la iottoa* ^rl|Mi fer 10 
i 0©ttoa P3^ats 
April & 
* 
«F 
« 8 16 
April 12 : W 80 
April 19 : 119 10 303 
April S6 t 171 13 726 
mj S * « 397 gg 1141 
We  ^ 10 « a 4f 912 
Say 17 t 33# 73 383 
..lig' M 314 ^2 337 
.Kay 31 • • 110 477 78 
Jtmm f £ m mo 36 
•Immt 14 S m 29 
JNim m s 170 37 
,Jaa© m : 41 
^mly s !• #7 14 
J'mly 12 s S3 14 
J i^ly W i 
t 
76 9 
^Average of tl^ ee trapa, 
^Average ©f tw© trapi* 
Starlpa were driftiag (tahle SS) over these fields before 
©ottoa waa mp to a ataad. It will he noted that the hi^ est 
oateh was ree«^dad on the trmpm la the weed fields durizig the 
week eadiag May 3 the 8i®e week that the highest cateh was re-
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fabl© Bf,. l«e©Ms ©f tls© »^®3E»ftg© weekly eateli 
per twmp tm ©@t;t©a and weed fields, soad tba pop-
mlatioa on cottoa at tbe dates iiMll«ated. 
i'rerage Heeiay t fopulatioa^ Air-: Avera^ Weekly 
®ate #atoh for "Rrap z er&ge l^io^er i l^ p 0ateh in 
liS4 in #©tt««a* J. Birips per 16 $ a Weed Field 
s ©ottoa Flants « 
ApPil IB •g 
: • • 
I 20 
April If ••• 12 i 76 
April 26 47 : 460 
mj 5 •• lis t 1 1072 
mj 1® 339 i 53 : 1S@5 
*«y 
Btkj 
17 6t2 5 SS : 2069 
34 783 s 149 J 1986 
SI 4tg : 756 s 1015 
^me 7 142 s Its® s 236 
14 283 t 2812 s 239 
Jtee tl. i®© t t 364 
June t0 83 s t 42 
^uly S m s i 41 
jtely 12 m t s 15 
Jtely If u t 
t 
: 9 
* 
• 
#f tbre® tf«p«. 
flirips were firet eaptmred ©» tlist traps dtoarlug tli© week 
eadiag April IS «©tt®a was up to a stand* feigheat 
eatelies,^ (ta^l# 37) oeeurx^ on tlie traps located in weed 
fields during tw© week period ending Kay 24, f&e eatehes 
were also M^est on tHe traps iis tbe eotto© fields during 
tMs ^ riod. 1®ie peak of tti® transfer froa weeds to eotton 
oeeurred afeout lay Vf, two viweks later tlian in 19SS. She 
poimlatiOB is eotton inoreased Kipidly, and fey i3^uqw 14 an 
a^rerage ©f t812 thrips were fouiat on 10 cotton plants of about 
- 130 -
SO laelies In 
fraetieall:r m© miafall was Tm&T&9& daring tlie moatli of 
Mmj» 'Bs® laek ©f mlnfall was pp©bably responaible for tli® 
popalatioas wlileli WP« in eottoia, 
yopalat!<?».» ott wiat#r host 'glaats 
l»©®pfi8 *®r« %aM©m oa tiae popilatioas of thrlps during 
tife© winter ltS4-ltSS. reeoj^s &r« sltova in table 3S, 
1^bl« S8, F^pmlatiom of tlirlfs oa different 
Eost plants Attipiag tlie wister siomths of 1934-105S* 
Bate 
Iiraiber ^irif a 
on 10 lamolaes 
©atss* 
s Average Itoi* 
ber 
&m 10 Mfsmi 
Plaats 
Average Ibaa^s^i^ber l^lpa 
ber Iferipa :iB a 2 PoaM 
oa 1 Si|uare :Sa»ple of 
foot Berra^a: Spanish liosa*'^ 
mraas : 
lot, 1 m 
« 
« 
: 
14 m • • 
©ee*. S 2@ m € t 
Qua 12 m m 22 • • 
laa. ® 14 lis 4 : 11 
^an* It 16 1st 4 : IS 
is 1 85 1 • 29 
mto. 4 ff St 2 • 51 
.Feb., 16 t m 1 « 24 
lar« 1 1 6i 1 s 5 
lter.» 18 12 27? S « « 1 
«r m MM. 441 
*• 
•-
10 : 
* 
• 
Aveimge of tw® fields * 
^Averftg© of two field#., 
•**»©« a. fatfej®-red fr«s trees IS feet fros grouM, 
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It wfll l5© Roted that all stages of thrips were fouiswJ 
throaghoiit the winter ©u oats, alfalfa, Berasaida grass, aad 
Spaaiah aoss» plmts are fosaad ©n praetieally all fam# 
aaftd famiatei desirahle winter hosts f©r thripa. 
fafel# 39. »at@s on ^leh the ainlmua 
t«wpera,tit^ wa# St @p !«•» dur­
ing th« winter of 1®34-1©3S, 
aate , miiteam INaperature 
BNSIO. © I 30 
See* 10 t 28 
Bee.., 11 : MQ 
.lan« 1 t 32 
ilan* 20 J 19 
Jan. 21 s If 
Jan. 22 t 2S 
Jan. gS 31 
JFan*. M : m 
feb» tS i SI 
feb,. m s @7 
t 
1^0 misdsKim t^peratmre of 1? degrees v^leh oocurred 
^mmArf 21 killed vegetation to the ground, fhis 
teaperattire redaced the ntJBBtoer of thrlps, but a euffielent 
»i»b«r remained t© Inerease to fairly large saabers by the 
last of 1fareh» "fee adalte «toloh satured on such plants as 
oats^ alfalfa, and »©n®adm grass trmasferred to eottoa early 
ta the spring. 
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Uispersstl and B#imlatloii in 1935 
femr fcrapa mmre' loeAted in cotton fields and one in a 
w«ed field, mvmr&gm wsefely e«teJi«s fw? these traps and 
tMe pepttlation in c©tt©n are shewn in table 40, 
fatele 4®, ReeordB of the sirmmge weekly eatch per 
trap in eettsn and weed fields, and ^e population 
©n eotton m. t3ie dates Indieated, 
» 
« 
©ate s 
1936 
s 
Merageweeicly 
iateh fer frap 
in €ottoa* 
FofJttlatlon, Av­
erage ISkeBSmr 
Thx'lpa Fer 10 
Cotton Fl&nta 
Weekly Oateh 
mi fr&p ia 
*e^ Field 
April 
* 
S s 148 
Ap?il It I 297 6 620 
April 19 : 219 18 680 
April 2$ : 368 36 627 
S s 403 82 535 
lay 10 : 3S0 m 818 
WBLf 1? : 14f 150 339 
May 24 i 99 291 
Hay ®1 J 95 149 159 
Jane ? J gas 144 272 
14 I 4^ 244 276 
tone 21 t 414 80 
^mne m s mo lis 
Jaly § ; 411 105 
^tily 12 ? m 29 
Jaly 19 S 4@ 8 
*'A'rer«ge of fosir trapa. 
large Bttiabers ©f tferlps were eaptured on the traps during 
the week eMlng April §, whleh Indicated that thrips were 
drlftii^ ©irer eotton fie Ida earlier than In p»eviotis years. 
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fbe populatim r®eords ii^ieat® tbat the inaeeta alao he^zi to 
I3r#e4 in. eetton earliei" tlmn In prrnXoua ym&rm, ^h« high 
cateh reeord©# ^ ring th© weak ©mdlisg $ indieatea that the 
peak of the ti^nsfsr fro® waeda t© eotton ©ecupi^ abomt thla 
ti»©. Another high catch was peeoMed daring th® week ending 
jiia© 28, 
lainfall was reeorded OH 14 daya during laj or a total of 
20»40 i»eh«3 for the mcmth. fl^s® ©xcasalTe rmina eheeked tho 
thripa pQpalation amd thej did iiot in^reas# to hi^ nea»l>«ra. 
Slsperaal &ad popalatlgaa in 1936 
fhr«® tmps mm ©|»rat©d ia ta^r#© cottoa fields and one 
%n a w®«d fl®M. a*©rag« eateh©s psr trap and the poprala-
tioa on ©ottOB ar© shown in tahl© 41» 
- 1S4 -
fm^le 41m 8##©r<is of %%(» »f#rage wsokly ©ateh 
I»r t3P«p in e©tt@a aad «e«d Tie Ms, and tfe© p©p-
mlatioii on on tli# ^tes 
: Woolily i Av- « Woekly Ofttelb 
INi^te 
i@a® 
-^atoli Per •®:mp 
im iottOB* 
era^o WmSmr 
f^ipa om 10 
iottom f last a 
} for ia 
i a ITeed Field 
: 
A|«Pil s 21 
: 
April It 187 • 184 
April It add J 300 
April 2i J 77S 
Xi^ S iss m s 562 
m&f 10 21i 104 £ m9 
m-f J 7 364 7® t 1187 
Xay 24 4©1 ; 742 
11^ 31 1^3 39 t 277 
Jaw 7 118 74 s 92 
Jtese' 14 211 ! 276 
21 334 : 366 
Mwm S3 mi s 204 
•ailj S m : 64 
Jmly IS 47 i 74 
telf If 42 i 35 
! 
largest mmb&r of thrlpa transferred tpom weeds to 
ootton ebomt Way 17 C telle 41), IKie p©|mlation ta eotton did 
not iaorease to Mgh upraettHirs ovriiig to l&e exeeeelve jre-ina that 
mmm reeord««i os It di^e dmrlug Iteyj, tfee total raiafall being 
iaoiiea. 
lle^eaioa of die^raal aad laoimlatioo data. 
All stagia of tlaripa were fosusd ©a oata» alfalfa, Beras^a 
- ISS • 
.fPttSS, «ad mmsM during fche winter of 1934«1©S5« A 
t0a|j®rmtiir® ©f 17 d#-gr®®a nw^wr of thrips 
Imt did a^t ®iifcir©3.f kill thm populatioa# la »iat©r tlisse in-^ 
upparentlir^ go dom. tti© sfcm of tti# iiito soil 
ife®r# -UrnJ ar®- fro® •€&.« 1'Gw teaperatair®®. 
®fes aw®ra®8'' eateh per trap ia eottea. and we©4 ,fl#Ms, .and 
tlie ®tir#ritg0^ pupolati^a, f©r tht- ifSS-lt3€ period. &rm shomi Sm 
figar® 41*: Malt tferips w®r#. eapttir®d on 'liie tr-i^s daring tls® 
®i«ling April 5,. indieating ^at th« ins#e%s w®re' drifting 
G'mT s®tt« fi®l<dto^ mvmn Imfor#^ eotton. wm mp to a stand, Th® 
pSfSfe' of tkis transfer frcm i^ds to eottcm csesyrred abotit the 
siddl® of Jnotfasr p$-Mk of diapera.al o«e'0Q?red about 
B1 aft@r tfe« population rs-ae^ed hi^ 
lainfall mipwafesd to b# an ij^jortmt factor influoneing tl3» 
popmlatiois. of liirips.on oottcaa* airing ta&^« 7©ar# iids®n. very 
littl# rainfall in was r®-oord@d:, t&rips in©r®as«d to very 
nsra&ers ,^il@ pop«ilatioa did not inereas:© to hi^. 
ipjB&#rs in y«^ari9' wteen Mm rainfall was normal or above. 
is t^rol^  
M'o |a?aeti'@al »©ima of' control Imve been f oimd for tbripa 
on. oottCHa* Slnm eottoa yiel^ a low retarn per' a,ere and 
tbrips drift in large' mwa&ers over eotton fields dtiring the 
early spring, eprays' aM dtists containing kUling ag«aits 
oao 
<P 960 104.0 
'-population 
840 910 
720 780 
5 600 :650 
TRAP CATCH / 
IN WEEDS 7 < 480 520 
TRAP CATCH 
IN COTTON V 390 
I- 240 260 
20 130 
29 28 
APRIL MAY JUNE JULY 
Pig,41, Average weekly catch r-er trap of thrirs in cotton and weeds 
and the average nurr.ber of thrins found on ten cotton plants during 
the period 1933-1936, 
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as 3p©t®®0O®, pjrmVmenm and nleotine air© Impi^efcieal. lv«a 
lto©ogli m peirmn%mg@ @f Irill may ts® QbtaizMid tr^m 
applieafcioiit of t®8®@tl<ii<i©s^ pofialaticma htilld up rapidly, 
^Kui rtfairlsg additltmal appli©ati<m* s© tJie control !«-
e€M&s t0® ®j:pia«i¥© to la« pr©fitabl«« 
Imcai «r©f® as Sezwda graas, wmll graias, and alfalfa 
fear%®3r l^ipa d^riiE^ th® winter aantiis aad faraiali axeelleat 
&®st plaata f®r tliripa d«'r®l©pi#at is the early apring, Got-
t©a planted ia el©ae paroximity t© su<3^ ©ropa is mtfjeet to an 
iaf©station ©aek year, trap ©atehes ©a traps l©eat©d ta 
©©tt©B fieMa ©»e maA ®n«-lraLlf aitles fr&m jmatures, amll 
grains, ©r alfalfa w©r« ©enaiderately l©w«r tliaa the eatebea 
©a traps ubi^ were in ©l©s© prostiaity t© saeb ©rops* Planting 
e©tt©a as r®a©t©ly as p^asihle fr^a er©f« uteieli a©rr© as th© 
©*©rwiat®rSjig or ©arly spri:i^ hosts will pNJV© wis©. Cleaa 
aad titt©ly ©ultivatioa in ©arly spring will ala© prenB©t© 
rapid grciw^ and help th© yoaag plants t© resist iajttry hy 
thrips, 
ifeird rains dtsrii® »ay eontrolled th© tte»ips thei^hy re-
daelng their injury t© mtttm. 
- I5S -
Mm mwQmmmm 
Umi pp®f«j^e<l 3a®»% plftats iif tJs® eottoa flea %tippmr are 
g#a%w#9dii «£i^ Slixee hmrnemlnts »at^e earXy and 
g®at«f®®<l« lst», admit flea hoppers are f#r©ed t® aeek other 
h#st plamti ^ trisg the time ^ e® aeither ©f these plaitts is 
a^failahle. Is ttols InterSji isheii h©rse»iats have »»tared ajad 
ifees there are yet la© g«»tweeds avallahle to the hoppers, ©ot-
t®m is growing rapidly, the hoppars are attreeted to the 
oottoa Titoish ppo-vea to he an ideal host mtil goatweeds hegin 
to prow, Mmlt hoppurs, iftiioh ha-fe de'r©lo|«8d fro» nyaphs 
that have been foreed im feed on hosts not of their seleetion 
or whioh have develop©# ©a horseaint that matured earlier, 
transfer to ©ottom# fhe dates on i^leh the peak of transfer 
oaemrr»d in the ^-ears studied were as followss Bay 24, 1931; 
April se, imti fey vr, ISSSI lay 10, ltS4j 4prll S, 19S5; and 
Itoy 3, average date on i^loh this transfer took 
plaee was lay 1# for the period, ltSl-1936. 
J^nother dispersal period ©©mrred in whieh adalt flea 
hoppers transferred froa eotton to goatweeds ahont the time 
that 0ott#n stopped growing and the goatweeds heearae attrae-
tive* fhe average date ©f this transfer for the period 1931-
1936 was Mmm M, and hy Angnst 2 the transfer was ©(^lete. 
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did sot immrm&mm t® lumbers whleh wem eonsideFed injur-
;tou»« 
fl» wittll l3l0<£k«y Amm} in li&tin 
r«sg«B@nt, *er© fmmA •uitalslfi for ©xperiaimts la c«tton dn»t-
130 ,^ m& the analfals f^ irarSsane# elimli^ ted mmh ga«ss work 
Im tSa® pr®s®statl®a mt4 tli® laterpretittion «f th« data. 
In t&# ®©tt©a fl@« liepper contr©! tests any of the eon-
dltlontd ©r aii<soii4itl@ii#a s l^fttps grcmnd t« ©Itlier a 200 or 
SOO«i^ sli fineness gave trem 81»@ t© 86*§ pmr eent kill of 
tmt, sfiierelit® was alxwl wltli amlftir, tiie jwr 
©eat kill was decreased to 
ti«p of tli«r two iteeel #art type proved to be an ef-
flolent m«a  ^of eolle#tlm§ an adeq t^e sample of bollwozn 
sotlis Is a gtwm eotton field* 
Cotton 1>©llif®m ao f^t wer« fonad t© fee aotive only froat 
dnsk mntil da«n and apparently tmwled eonsiderafele distanoe 
during tMs pariod ©f feeding and ©Tiposition* 
flie growth of tfte eottoa as indioated fey plant hei^ t aM 
frmit pfodmetion is a faetor wMefe tnfiuenees the aoth popttla-
tion siid tHe Bwfeer of oggs, f ields of ©otton wMeh had 
stopped gx^wing were no lo^er attraetive to »oths for ovi-
position, 'Kaese relationships explain the spotted infests-
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ti©as wfeleh avefy ysar. Haliifall was als© found to b© an 
iaipoptaiat faetor inflmemclBg tim g^pewth ©f eottoa and ©mergeBoe 
©f aotbs froa tb® 8@il, 
Is th« e©Btp©l t®«ta, tb© eettoa bollwoi^ la|tirj on th© 
©li©ek bl©©te8 was sigatfleaatly gi*©at©r than that fotmd ©a aisy 
of th© 4»st©d bloelca, ©alciaa arsenat©, calelm® ar»©mt©-
amlftxr mixtm*® and salsiuiB ars©Bat© plas flire per eeat 
Paris gr©©a w©j^ shelly ©ff©et lv© ia ©oatrolling th© bollwems 
whssi ealeim arsemt© was dilmted with ^  p©? ©«&t IHM, 
«i© eoatrol was d©©rea««d» Sial|:ar romilts were indicated by 
the yields that is^ th© yields w©r« sigaificantly lower ©o th© 
©heefe blocks b«t they did sot differ sigaificantly aiBong the 
treated bloeks, aiid were eonslderable lower ©a the blocks which 
received ealciwi arseaat© dil\ited with SS |»r eent lise. 
1» ltl>0, the field t® field sofeneat of traevils or the 
geia®pal dispersal pwiod began aboat September 15. On this 
date, which was wmh later ^au th© m«xlwm. fruiting date of 
th® eotton, a KaxiBUis infeatation was Temehmd in sorae field* 
obserired. Ia other# at th© aaa© tJj^ no infestation existed. 
In 19^1» the ^meaml dispersal period began abo^t Septem­
ber 1,^ again e©aai€©rably later th«B the trnximm fruitiB® date 
of the «^tton» Weevils spread slowly in eotton daring the 
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mrwe ms ov«>F»i2it«plag hosts aufi ftopuisto ld@al plaoes fop 
thpips t© lmpe«s« early in the «j3Ping hefop® dispopslng to 
cottoa. 
fhPlpK trailaf®p ^la oats, alfalfa, eto, to eotton 
@arly in the aprlng. <lat«s ©a whieh th® peaic of this tra&s 
f®r ©eeiirrod is th« jnears observed are as follows: Bay S, l!^3 
Hay 17-24, iSMj lay S,. liSS; a»d April lt-S4, 1936. 
fhe popttlatiois of thrips ©a eotton inoi^aaod rapidly after 
the peak of transfer to eottoa oeeEirrod, 
Sairsfall was fousd to be lai important factor ififlueneing 
tto® popalation ^  thrips ©a eottoa# During the years when 
little raljafall was reooi^ed ia itey, thrips iBoreased to very 
hi^ raB]rtser««181 per plm»t—while tehe popalatiOB did not ia-
orease to hi|^ iffimsfoers—oaly 10 to iO per plant—ia years whes 
the raisfall was nora^l or ah(»re ia Kay* 
Ho pmetieal «®aa« of eoirtrol ha*e heera foaM for thrips 
oa oottoa. Plamtii^ oottoa as remotely as possible from erops 
ifeicfe serire as ©verwimtering ca* early spring hosts will prove 
a safeguard* Olean aad tifflely omltivatioa in the early spring 
will prosote rapid growth s^d help the ymmg eottoa plamts to 
resist thrips im|mry.-
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